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PART I. 
PREFACE. 


‘‘No one can have been long engaged in collecting insects 
without having noticed the remarkable diversity in the products 
of different years, not only in quantity, but in kinds. Each 
summer seems to bring its own particular species to the front, 
so that if a person wishes to get a moderately correct idea of the 
insects of any locality, it is necessary for him not only to hunt 
diligently all the season, but every season for a considerable 
length of time; and if he has from any cause missed one, he 


*A thesis (revised to date) presented to the faculty of the University of 
Florida in partial fulfillment of the requirement for the degree of Master of Science, 
June, 1917. 
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may be sure he has missed something which it may be years 
before he will again have an opportunity of securing, or securing 
in the same abundance.’’ The causes of these variations are 
yet to a great extent an unsolved and puzzling mystery. 


INTRODUCTION. 


As there has been nothing published on the ecology of insects 
in Florida, the following study was undertaken. It is the first 
of its kind made in the State and to the knowledge of the writer 
in the Southern States. 

Because of the close interrelation of insect with plant life 
it is essential that the investigator be acquainted with the plant 
life of the region studied. In this respect the writer has been 
greatly aided by Dr. Roland M. Harper’s two interesting and 
instructive articles, “‘Florida Vegetation Types’ and the 
‘““Geography and Vegetation of Northern Florida.”’ These, 
although treating the flora from a purely floristic point of view 
and not from an ecological one, have been of much help and 
have been freely drawn upon. 

Realizing the utter impossibility of completing a study of all 
the vegetation types in the time available, the writer has 
narrowed himself down to that of the hammocks and piney 
woods. The study of the hammocks has been as intensive as 
time allowed, while that of the piney woods has been only 
superficial. It is hoped that this paper may prove an incentive 
and an aid to some future student in a more comprehensive and 
complete faunal study of the region. 

It represents the results of work running over a period of 
nearly two years (January 1, 1916, to June 1, 1917), although 
only half of each day during the academic year was spent on it. 
Observations were made and collecting done, however, during 
the summer. 

Due to the interest of the writer in Coleoptera, collecting in 
this group have been more intensive than in the others. 

The photographs are the original work of the author. 
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The help and advice of Prof. J. R. Watson, who is also carrying 
on ecological work, has been invaluable. He has also allowed 
the use of a few of his records, which are duly credited. 

The bulk of the coleoptera determinations has been made 
by Mr. W. S. Fisher, of the U. S. National Museum, to whom I 
am especially indebted. Others who have determined material 
are as follows: W. T. Davis (Orthoptera, Cicadide and Odo- 
nata), Dr. Herbert Osborn (Homoptera and Tingide), A. A. 
Girault (Chalcidz), Dr. L. O. Howard (Chalcide), J. J. Davis 
(Aphidide and Lachnosterna), Z. P. Metcalf (Homoptera), 
W. S. Blatchey (Coleoptera), J. M. Aldrich (Diptera), C. T. 
Greene (Forest Diptera), Dr. C. H. T. Townsend (Diptera), 
Carl Heinrich (Micro-lepidoptera), Wm. Beutenmuller (Cyni- 
pide), Dr. E. P. Felt (Cecidomyide), Dr. A. D. Hopkins 
(Scolytide), A. B. Gahan (Hymenoptera), J. R. Watson 
(Thysanoptera and Macro-lepidoptera), Dr. H. T. Fernald 
(Sphecide), J. A. Hyslop (Elateride), Dr. E. A. Schwarz 
(Coleoptera), S. A. Rohwer (Hymenoptera), and Dr. Nathan 
A. Cobb (Nematodes). 


DEFINITION AND DESCRIPTION OF HAMMOCK. 


The term ‘‘hammock”’ is applied in Florida to the dense 
hardwood and cabbage-palmetto forests, as distinguished from 
the open pine lands and cypress swamps. The timber growth 
of the hammocks is most frequently deciduous or largely so, 
although the predominating growth may be evergreen. 


The variable soil and drainage conditions give rise to a wide 
variation of vegetation types. The hammocks around Gaines- 
ville are of two types, high and low hammocks. 


HIGH HAMMOCK. 


The trees of the high hammocks are tall and straight. In 
some places the underbrush is sparse, but in others forms a 
dense entanglement. On the richest spots the trees are nearly 
all deciduous, the proportion of evergreens increasing with the 
sandiness of the soil. 

The following is a list of the principal plants observed, 
giving both the scientific and common names. Those that 
are evergreens are indicated by heavy type, those that are only 
partially so by the specific name being in heavy type. 
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TREES. 


Magnolia grandiflora...............Magnolia. 

Quercus laurifolia Laurel oak. 
Liquidambar styraciflua............Sweet gum. 

Tilia pubescens....................Linden or basswood. 


PAIOOPIA DIGG so 5.5. sie:s essere es 
Cercis canadensis........... 


.... Hickory. 
Redbud. 








Fig. 1. View in a typical mesophytic magnolia hammock. 


Ostrya virginiana......... 


Quercus nigra 


Quercus virginiana............ 


Cornus florida 
Persia borbonia. . 
Fraxinus americana 


Carpinus caroliniana. . . 


Pinus taeda 
Ilex opaca... 


Quercus marylandica....:......... 


Prunus serotina 
Prunus angustifolia 


CPRERORUB BOD. ook 5. st 


Hop hornbeam. 
Water oak. 
Live oak. 

Dx IP woe od. 

Red bay. 

Ash. 

Ironwood. 
Short-leaf pine. 
Holly. 
Black-jack oak. 
.. Wild cherry. 
.. Wild plum. 
.Red haw. 
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VINES. 

Be I iii oc ca waer soleus Poison ivy. 

Vitis rotundifolia Bullace or Muscadine. 
Gelsemium sempervirens........... Yellow jessamine. 
Rubus trivialis Dew berry. 

Bignonia crucigera.................Cross-vine. 

Smilax lanceolata..................Wild smilax. 


ps 
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Hammock that has been partly cut over and burned, showing the saw 
palmetto dominant on the forest floor. 


SHRUBS AND HERBS. 


Osmanthus americana.............. Wild olive. 

Ilex vomitoria....... Yaupon. 

Serenoa serrulata..................Saw-palmetto. 
Tillandsia usneoides Spanish moss. 
Phoredendron flavescens............ Mistletoe. 
Arisaema triphyllum... Jack-in-the-pulpit. 
Arisaema dracontium \dder’s tongue. 
Mitchella repens........ Partridge berry. 


Mosses, violets, ferns and grasses. 
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A large percentage of the vegetation is made up of ever- 
greens. The rarity of fire is shown by the abundance of vines 
and underbrush. 

High hammock soil is a very desirable one for trucking and 
general farming, but is very expensive to clear for cultivation. 


LOW HAMMOCK, 


Low hammocks are nearly always a little lower than the 
surrounding country, and damp, but hardly wet enough to 
be called swamps. In low spots in these hammocks the vegeta- 
tion is often essentially the same as that of the swamps. 

The trees are for the most part tall and straight, making 
a dense shade. Fires rarely ever occur as the humus probably 
never gets dry enough to burn. 

The following is a list of the principal plants observed. 


AGer TUDTUM. 2... 6 ee ee Red maple. 
CuseTCH MIR... ic ce eee see WWRUEP OOK, 
Liquidambar styraciflua............Sweet gum. 
Magnolia grandiflora............... Magnolia. 
Taxodium distichum....... Cypress. 
Quercus virginiana ......Live oak. 
Persea pubescens , Swamp red bay. 
Fraxinus caroliniana...............Ash. 

Tlex opaca Holly. 

Carpinus caroliniana...............Ironwood. 
Quercus michauxii .Swamp Chestnut oak. 
i 

ci eaate Raed oo ee s8e Mulberry. 
Magnolia glauca...................Sweet Bay. 
Hicoria sp . .Hickory. 


Smilax lanceolata.............. Wild smilax. 

eT ee la A 

Vitis rotundifolia........ ...Bullace or Muscadine. 
Vitis BeStIVAlS. ... 6.66655. Wild grape. 

Bignonia crucigera.................Cross-vine. 


SHRUBS AND HERBS. 


Ilex vomitoria Sah Yaupon. 

Serenoa serrulata Saw-palmetto. 

Aralia spinosa Prickly ash. 

Tillandsia usneoides... ...Spanish moss. 
Violets, ferns and sedges. 


The percentage of evergreens is very nearly the same as in 
the high hammocks. Vines and underbrush are also abundant. 
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DESCRIPTION OF PINEY WOODS. 

There is a very small area covered by piney woods around 
the University in proportion to that covered by hammocks. 
The soil is mostly sand, with practically no humus, due to fre- 
quent fires and lack of shade. The vegetation consists mainly 
of long-leaf pine and the red and live oaks. 








Fig. 3. Typical piney woods, showing long-leaf pine and the small scrub and 
red oaks. 
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Fire is a very important factor in the development of 
piney woods. Nearly every tree has its bark blackened at the 
base, and every prostrate log and stump is charred. The woods 
are fired at more or less regular intervals by man, principally 
for improving grazing and keeping down the underbrush. 
Many are set also through carelessness or by accident. 

On account of its thick, fire-proof bark, the long-leaf pine 
does not suffer much injury from fire after it is three or four 
years old. Therefore, if any spot escapes burning for that 
period of time there is a chance for the pine to reproduce itself. 

The following is a list of the principal plants observed. 

Pinus palustris Long-leaf pine. 
Quercus geminata........ Live oak. 

(Oueres TalCAtA. .. 5 icc ce es os RO ORK. 

Hicoria alba (?)... Hickory. 

Quercus laurifolia..................Laurel oak. 

Quercus catesbaei..................Forked-leaf black-jack. 
Quercus nigra Water oak. 

Castanea alnifolia..................Chinquepin. 

Seventy-five per cent of the vegetation is made up of pine 
and red and live oaks. There is a large number of shrubs and 
herbs, a large proportion being Leguminose. About fifteen 
per cent of the shrubs are Ericads. At certain seasons of the 
year the wire-grass, Aristida stricta, and the broom-sedge, 
Andro pognon virginicus, are very conspicuous. Mosses, lichens, 
and woody vines are rare, being destroyed and kept out by 
fire. 

The soil, although naturally less fertile than the nearby 
hammock land, is much easier to clear and to plow. A con- 
siderable part of what was once piney woods is now under 
cultivation. 


LOCATION AND PHYSICAL CHARACTERISTICS. 


GENERAL ACCOUNT OF THE GAINESVILLE REGION. 
Gainesville is located in the peninsular portion of Florida 
about midway between the extremities of the State, lying in 
about latitude 29° 40' and longitude 82° 20'. It is located in 
what Harper (’14) terms the Middle Florida Hammock belt. 
The soil of the region as a whole is a sandy loam, containing 
very little humus. There is more or less clay, ordinarily at 
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a depth of from six to ten feet. Clay or limestone underlies 
the region studied, with outcroppings of limestone frequently 
showing on the surface. Where the action of water has dis- 
solved out the lime, numerous subterranean passages have been 
formed. These cave in, forming the so-called ‘“‘sinks.’’ Sinks 
often occur in long chains. In those sinks, which seldom go 
dry, there is an accumulation of muck and peat on the bottom, 
formed largely from the abundant aquatic vegetation. The 
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Fig. 4. Map of the University of Florida vicinity, showing the types of 
vegetation. 

surface is not infrequently entirely covered with duckweed 

(Lemna). Not all of these depressions, however, , contain 

water, many being dry the year round. 


DESCRIPTION OF THE TERRITORY COVERED. 

The University of Florida occupies a tract of six hundred 
and four acres, situated in the southwestern extremity of Gaines- 
ville. Ninety acres of this tract are devoted to the campus, 
drill grounds, and athletic fields. This was originally piney 
woods and scattered over the campus are still to be seen 
numbers of tall long-leaf pines. 
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Starting at the Experiment Station building and following 
the road south, we find on our left a small tract of piney woods 
just before we come to ‘‘Gator Sink.’’ Continuing, we find 








Fig. 5. A view of Catocala Glen. 


back of the barn typical magnolia hammock, which extends to 
a lane leading westward. <A similar hammock lies in the north- 
west corner of the Horticultural grounds. Continuing the lane 
westward (See map) is a clearing about 60 feet wide that 
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follows a telegraph line. This extends through the hammock 
to the wire fence marking the western boundary of the Uni- 
versity property. Here it turns south, leading us to the edge 
of Lake Alice. This is a shallow lake during the rainy season 
only, being a marsh the rest of the year. Here we find bordering 
the lake low hammock, containing a lot of red maple and leading 
into black gum and cypress. 





6. Hogtown Creek, showing the character of the vegetation along its 

banks. 

Originating back of the University Commons is a small 
stream which continues a winding passage through the ham- 
mocks in a ravine, known as Catocala Glen (Fig. 5), and crosses 
the road running south from the farm buildings and, uniting 
with another small stream, flows southward and comes to an 
end in a small sink in the ground near the target range. This 
stream has a very disagreeable odor, due to the sewage that 
empties into it. 
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Bounding the University property on the north is the 
Newberry Road. The Ocala Road bounds it on the east and 
south. Following the Ocala Road northward until we strike 
a branch of Hogtown Creek we find magnolia hammock. This 
branch of Hogtown Creek runs along in a winding course 
through hammock until it joins the east branch of Hogtown 
Creek. Hogtown Creek crosses the Newberry Road about 
a mile and a half from the University grounds. (Fig. 6). 

Every year during the rainy season Hogtown Creek over- 
flows, flooding the surrounding country and making an alluvial 
floodplain. Growth along its banks is at most places very 
rank. This is a favorite place for Geometridae. 

Just beyond the College Inn, on the right of the Newberry 
Road, is typical piney woods, which extends to the western 
boundary of the University property. 


TEMPERATURE AND CLIMATE. 


The following table shows the average temperature and 
raiffall at Gainesville, down to 1908. 


Temperature . ; Rainfall 
Growing 
| Season Percent | Percent 
Gainesville January | July Annual Annual | June-Sep.|May-Oct. 


54.1 66.5 


54.9 | 81.4 69.3 294 51.34 


The most salient features of the climate are the mild dry 
winters and wet summers. The rainy season begins in June 
and lasts until September. The copious summer rains seem to 
be largely responsible for the prevalence of poor sandy soils 
and evergreen trees in Florida, for the rain tends to leach out 
the clay, lime, potash, etc., leaving the plain sand. Ever- 
greens (Harper ’14) seem to be especially characteristic of soils 
poor in clay and potash. 

There is a killing frost nearly every winter, the average date 
being December 11th, and occasionally a freeze. A tem- 
perature as low as 26° is common. 

As a whole this is not a region of high winds. During cold 
weather and strong winds, insects find a haven of safety in 
the deep recesses of the hammocks. 
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ECOLOGICAL SUCCESSION. 


All recent geological formations when first elevated above 
sea-level consist of sand dunes and hills, with swampy depres- 
sions or even lakes between them. A little east of Gainesville 
in what Harper (’15) calls the East Florida Flatwoods belt, we 
get a plant association that he calls scrub. This is the first 
association to take possession of the low hills. 

There are two distinct ways in which hammocks originate. 
(1) Going from high pine land to hammock and (2) swamps and 
lakes to hammock. 

Starting with High Pine Land we find it composed mostly 
of long-leaf pine with grasses and a few saw-palmettoes on the 
forest floor. There is very little shrubbery. After a little 
humus has gotten into the soil the black-jack, turkey, post and 
red oaks begin to come in.* This stage is known as Piney 
Woods. 

Hickories and water oaks begin to come in and in dry 
situations we get the live oaks. This is the beginning of the 
Hammock. Now the oaks and hickories become more 
numerous, sweet gum enters, and the shrubbery thickens. 
In the last stage the magnolia becomes the dominant tree and 
the shrubbery becomes, in many instances, an almost impen- 
etrable jungle. 


Starting with the shallow lake, we have in the deeper water 
pond lilies (floating all around in the water are the recently 
introduced water hyacinthes). Coming near the shore we find 
saw-grass, rushes, and a little willow; the buttonbush is typical 
of such places. Cypress comes in, forming a cypress swamp. 
Tupelo is nearly always mixed in with the cypress. As sand is 
washed in and dead trees fill up the swamp, among the old 
cypress and tupelo and in dry situations, the red maple comes in. 
In turn follow the ash, water oaks, hornbeam, and sweet gums. 
Finally, when everything is filled up and well-drained, the 
magnolia and hickories begin to come in, giving us the climax 
magnolia-hickory-oak association. 


*It is reasonably certain that if fires were kept out of a long-leaf pine forest 
long enough, hardwood trees of various kinds would come in and choke out the 
pine (which does not thrive in shade), and thus gradually convert the pine forest 
into a hammock. Hammock trees require humus and are sensitive to fire, and 
consequently they cannot invade the pine land very fast as long as fires prevail. 
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If all of these various types of vegetation were to be left 
undisturbed by the agencies of man, such as lumbering, fires 
and agricultural activities, the whole country would in the end 
go to the climax magnolia-hickory-oak association. 

The rapidity with which the climax association takes posses- 
sion of the country is dependent on the kind of soil present. 


CLIMAX ASSOCIATION. 


(M. grandiflora) Magnolia Magnolia (M. grandiflora) 
(Hicoria glabra) Hickory Hickory (Hicoria glabra) 
(L. styraciflua) Sweet gum Red maple (Acer rubrum) 
(P. echinata) Short-leaf pine Black gum (Nyssa spp.) 
(Q. nigra) Water Oak Cypress {(T. distichum) 
(Q. faleata) Spanish oak \(T. imbricarium) 
(Q. virginiana) Live oak \ Buttonbush (Cephalanthus americanum) 
(P. palustris) Long-leaf pine \ Bulrush (Scirpus validus) 
(Q. catesbaei) | Water hyacinth (Piaropus crassipes) 
(Q. laurifolia)} Scrub oaks Bonnets (Nymphaea macrophylla) 
(Q. pumila) } / \ Water-lily (Castalia odorata) 
(P. clausa) Spruce pine / x 


Spruce Pine Land Pond or Lake 


Showing the convergence of two types of habitats to the climax 


Fig. 7. 
association, the magnolia-hickory-oak hammock. 
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PART II. 
RELATION OF HAMMOCK INSECTs TO THEIR ENVIRONMENT. 


I. GROUND STRATUM. 


Earthworms are abundant and beneath old logs and loose 
bark large numbers of millepedes and centipedes are to be 
found. A prettily-marked lampyrid larva was observed devour- 
ing one of these millipedes. Snails and sow-bugs are also 
plentiful. 


; 








Fig. 8. a, Strategus antaeus, showing the long and formidable-looking horns 
which vary greatly in different individuals. Nat. size. 
b, a wood-borer, Mallodon mellanopus. Nat. size. 
c, Nyctobates barbata Knoch., which is found beneath the loose bark of 
decaying tree trunks. Twice nat. size. 

The bark and wood of fallen trees offer a home to numerous 
insects (Fig. 8). When the bark has become loosened, we find 
practically all of the small invertebrates that are recorded from 
the ground. Vespa carolina, Diaperis maculata var. floridana, 
and often large colonies of the green stink-bug, Nezara viridula, 
hibernate beneath the loose bark. In the same habitat are 
also found the earwig, Vostox brunneipennis, and the large 
wood roach, Eurycotis floridana. 

Beneath fallen logs, the tenebrionids, Polypleurus nitidus, 
P. geminatus and Helops cisteloides, occasionally Strategus 
antaeus, and various carabids are to be found in abundance. 
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The logs are inhabited by the large wood-borers Prionus 
(Fig. 9) and Orthosoma brunneum. The wood-eating beetle, 
Passalus cornutus, assisted by the rotten log caterpillar, Scoleco- 
campa liburna, the large ant Campanotus fallax var. decipiens, 
and termites soon reduce the log to a mere paper shell. Numbers 
of wireworms and borers live beneath the bark. Larve of the 
elaterid, Orthostethus infuscatus (Fig. 10) are characteristic of 





Fig. 9. Prionid larve in sweet gum log. Nat. size. 


eK Pee ee. . 
well-decayed logs. Ntimerous beetles, such as Tritoma festiva, 
T. thoracica and-.Boletotherus bifurcus, feed on fungi. A large 
slug is also common. 


In dry protected spots beneath trees may be found the 
funnel-shaped pits of the ant-lions and occasionally one finds 
the burrows of a tiger-beetle. 

Larve of Lachnosterna beetles, Trichius piger and T. delta 
inhabit old oak stumps. (Fig. 9). 
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Il. FIELD AND SHRUB STRATUM. 


The young trees go to make up a considerable portion of this 
stratum and together with the numerous shrubs and herbs 
support large numbers of insects. The tree- and leaf-hoppers 
are particularly abundant. 

Lepidopterous larve are also very abundant, some tying 
and rolling leaves, others mining them. The larve of Gelechia 
cercerisella, a particularly interesting species, fold the leaves 
of young redbud. The leaves of the basswood are often made 
unsightly by the work of Pantagrapha limnata. (Fig. 11). 





Fig. 10. The adult and pupa of the wireworm, Orthostethus infuscatus. 
Nat. size. 


The pretty and strikingly-colored syrphid, Milesia vir- 
giniensis, is found buzzing around fallen logs and is taken 
occasionally at flowers. Many beetles, as Coptocycla clavata 
and members of the genus Lema are found feeding on the low 
herbage. (Fig. 12). 

Grasshoppers are found in this stratum, but are not par- 
ticularly numerous. The locustids greatly outnumber the 
acridiids. In low marshy places at the edge of hammocks are 
found the grouse-locusts, Tettigidea lateralis lateralis and 
Neotettix coarctatus. 

The blue chrysomelid, Porphyraspis cyanea, (Fig. 13), is 
typical of the saw-palmetto upon which host alone it feeds. 
A small tineid, Homaledra sabalella, also feeds on the foliage 
of this'plant. 
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On the wild morning-glory vine are found the tortoise 
beetles, Coptocycla aurichalcea and C. purpurata, and a small 
tineid makes a serpentine-like mine in the leaves of the Smilax. 


rc NN OEE 











Fig. 11. The Basswood Leaf-roller, Pantagrapha limnata G. & R. Male and 
female moths and the work of the larve on a leaf of basswood. 


III. TREE STRATUM. 

In discussing the insects of the tree stratum, the most 
important or dominant trees will be taken up, giving a list of 
the insects associated with them, together with their relation 
to the host. Reference can be made to the annotated list for 
data on the different insects. 
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MAGNOLIA COMMUNITY. 


The magnolia has very few enemies and this may account 
in a large degree for the long life of this tree. 








Fig. 12. Work of the chrysomelid, Octotoma plicatula, on ash foliage. 


Attacking the foliage: Toumayella turgida, Coptocycla 
aurichalcea and Phyllocnistis magnoliella. 

At the flowers: Thrips spinosus and Trichius piger. 

Parasitic: Sympiesis sp., and Sagrammasoma multilineata. 
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HICKORY COMMUNITY. 

Attacking the foliage: Serica vespertina, Anthonomus satu- 
ralis, Craponius inaequalis, Stictocephala festina, A patela impleta, 
and Liothrips carye var. floridensis. Galls caused by various 
species of Phylloxera are abundant on the leaves. 

Predaceous: Hyperaspis proba. 

Merely accidental: Mesostenus sp., and Notoxus calcaratus. 


| 














Fig. 15. Work of the Magnolia Leaf-miner (Phyllocnistis magnoliella Chamb.) 
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OAK COMMUNITY. 

As a rule an insect that feeds upon one species of oak will be 
found to feed upon the other species. Therefore I shall list 
the oak feeding species under the one oak community. This 
rule does not hold good in every case, as many of the insects 
are limited to a single species of oak. The oak supports a 
larger number of insect species than does any one tree. And 
yet we find the giant oaks monarchs of the woods. 


é 








Fig. 16. Typical injury to the redbud by the leafhopper, 
Erythroneura tricincta Fitch. 


Attacking the foliage: Otvocerus degeerii, Stictocephala festina, 
Smilia camelus, Enchenopa binotata, Platycotis quadrivittata, 
Anthaxia cyanella, Brachys cuprescens, Diplotaxis languida, 
Lema brunnicollis, Lema conjuncta, Anomoea laticlavia, Coscinop- 
tera dominicana, Bassareus conjestus, Cryptocephalus 4-maculatus 
var. flavipennis, Cryptocephalus guttulatus, Monachus auritus, 
Oedionychis fimbriata, Phyllotreta picta, Chalepus rubra, Metriona 
purpurata, Deloyala clavata, Attelabus analis, Pterocolus ovatus, 
Tachygonus lecontei, Pandeleteius hilaris, Prionomerus calceatus, 
Megalopyge opercularis, Stenoma humilis, Arogalea cristifaciella, 
Telea polyphemus, Amphibolips sp., Callirhytis batatoides, Hol- 
caspis ficigera, and Andricus virens. 

Parasitic and predaceous: Eupelmus auratus, Exochomus 
childreni, Brachyacantha dentipes, Enoclerus thoracicus, and 
Epitragus tomentosus. 
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Occurring beneath bark: Graphysurus fasciatus, and Adelina 
lecontet. 

Accidental: JZymenorus obscurus, Tomoxia lineella, Notoxus 
calcaratus, Ilypoprepia fucosa, and Hadena miseloides. 


BASSWOOD OR LINDEN COMMUNITY. 


The basswood is met with throughout the hammocks and is 
a shade-enduring tree. It is attacked by numbers of insects 
and its blossoms furnish a rich collecting place. Among these 
is an undetermined leaf-tyer that renders the foliage unsightly. 

Attacking the foliage: Eriophyes abnormis, Gargaphia tilie, 
Gypona octolineata, Eutettix seminuda, Macrosiphum coryli, 
Crytocephalus badius, Chaetocnema confinis, Chalepus rubra, 
Pantagrapha limnata, and Phyllonorycter lucetiella. 

Accidental; Celetes basalis. 


RELATION OF PINEY Woops INSEctTs To THEIR ENVIRONMENT. 


I. GROUND STRATUM. 


Although less study was devoted to the piney woods insects, 
it is at once apparent that the insect life in this association is 
much less varied and plentiful than that of the hammocks. 

The subterranean fauna, however, is very characteristic. 
In spring, especially, low mounds of sand a foot or two in 
diameter, made by the rodent, Geomys tuza floridanus, are con- 
spicuous and typical of this habitat. This rodent is known in 
Florida by the name of ‘‘salamander,’’ a name which gives an 
entirely erroneous conception of the animal. Another mis- 
leading name is that of ‘‘gopher,’’ given to the turtle Testudo 
or Gopherus polyphemus. The insect fauna of its long burrows 
has been studied by Hubbard (Insect Life, Vol. VI, 1894). 
This ‘‘gopher,’’ together with the ‘‘salamander’’ and other 
animals are continually moving and stirring up every particle 
of the upper foot or two of the soil every few years. Ant hills, 
the pits of the ant-lion or so-called ‘‘ doodle-bug,’’ and the holes 
of tiger beetles are occasionally found. 


Il. FIELD AND SHRUB STRATUM. 


In the spring and summer grasshoppers and leafhoppers are 
to be found in the tall wire-grass and broomsedge, although 
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not in exceedingly abundant numbers. This stratum is char- 
acterized by being somewhat lifeless and its insect inhabitants 
small and inconspicuous. 


Ill. TREE STRATUM. 


Nearly all of the trees have their own particular kind of 
galls. Galls caused by the Cynipids Andricus virens, Callirhytis 
batatoides and Holcaspis ficigera, (Fig. 17), are extremely 
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Fig. 17. A, Galls on Quercus virginiana caused by Callirhytis batatoides Ashm. 
B, Galls on same host caused by Disholcaspis ficigera Ashm. 


abundant on the live oak, Quercus virginiana. The bases of the 
needles of pine are often enlarged to form galls by the Cecido- 
myid, Cecidomyia brachynteroides. (Fig. 18). 

The scales, Chionaspis pinifoie@ var. heterophylle and 
Lecanium parvicorne (?) are found at certain seasons in large 
numbers on scattered individuals of the pine. These are 
heavily parasitized by chalcids. From C. pinifolie var. hetero- 
phylle were reared large numbers of A phelinus mytilaspidis and 
Prospaltella sp. and from L. parvicorne, Coccophagus immaculatus 
and a species of Aphycus. The Florida wax scale, Ceroplastes 





1920] Dozier: Insects of Florida 349 


floridensis, was found infesting a branch of Pinus palustris, but 
this is of unusual occurrence. (Fig. 19). 

Aphids are plentiful, together with their parasites and pre- 
dators on the different trees and shrubs. To be particularly 
noted are the hickory Phylloxera galls and the large black pine 
aphid, Lachnus pint. The latter is parasitized by the hymenop- 
teron, Aphidius bifasciatus. A clear and extremely interesting 
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Fig. 18. Galls of Andricus virens Ashm. on live oak, Quercus virginiana. 


case of symbiosis exists between this aphid and its attendant 
ants. 

Beneath and in the bark of the fallen pine are to be found the 
numerous galleries of the Scolytid bark beetle, Ips calligraphus 
(Fig. 20). Here are found many other insects, such as the 
buprestid borers, Chalcophora and Buprestis, and the wire- 
worms, Adelocera marmorata and Elater hepaticus. 
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PINE COMMUNITY. 

The several species of pine are treated under the one 
community. 

Attacking the foliage: Anisomorpha buprestoides, Crypto- 
thrips pint, Lachnus pini, Chionaspis pinifolie var. heterophylle, 
Lecanium parvicorne (?), Ceroplastes floridensis, Lachnosterna 
brununculina, Polyphylla occidentalis, Polyphylla gracilis, Ano- 
moea laticlavia, Cecidomyia brachynteroides, and Tolype minta. 
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Fig. 19. Kermes scales that greatly resemble galls, on oak. 


Bark and woodborers: Ips calligraphus, Chalcophora vir- 
giniensis, Chalcophora georgiana, and Monohammus titillator. 

Parasitic and predaceous: A phelinus mytilaspidis, Prospal- 
tella sp., Coccophagus immaculatus, Phymata erosa var. guerint, 
Repipta taurus, Hippodamia convergens, Coccinella sanguinea, 
and Chilocorus bivulnerus. 


Accidental: Thyreocoris pulicarius, Cicada sordidata, Pole- 
mius limbatus, Photuris pennsylvannica, Bolbocerosoma farctum 
var. tumefactum, Callichroma splendidum, Typocerus zebratus, 
and Nezara viridula. 
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CHINQUEPIN COMMUNITY. 

The chinquepin is typically a piney woods form. While 
very few insects attack the foliage, the blooms of this tree form 
a rich and varied collecting ground. The blooming period 
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Fig. 20. Larve of Ips calligraphus Germ. and their galleries, natural size, in bark 
of pine tree. In the inserts, larva, pupa, and adult, enlarged. 


| 





lasts only two or three weeks, that for any one tree only a few 
days. The chinquepin begins blooming as early as April 26th 
and lasts some seasons as late as the first of June. 

Attacking the foliage: Diplotaxis bidentata and Diplotaxis 
frontalis. 
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Predaceous: Exochomus childreni and Chilocorus bivulnerus. 

At the flowers: Pselliopus cinctus, Zelus cervicalis, Alydnus 
sp., Chauliognathus marginatus, 
Euphoria sepulchralis, Trichius 
delta, Trichius piger, Typocerus 
velutinus, Typocerus lunatus, 
Elaphidion mucronatum, 
Chlamys plicata, Oxacis thoracica, 
Rhipiphorus cruentus, Calandra 
oryze, Jurinea adjusta, Spallan- 
zania_ hebes, Plagiprospherysa 
parvipalpis, Orthelia cornicina, 
Lucilia caesar, Tabanus mex- 
iwcanus, Tabanus atratus, Elis 
subjens, Eumenes fraternus, Mo- 
nobia quadridens, Polistes ameri- 
canum, Chlorion caeruleum, 
Bembidula quadrifasciata, Bem- 
bex texana, Xylocopa virginica, 
Psithyrus laboriosus, Bombus 
pennsylvanicus, Apis mellifera, 
Dahana atripennis, Spragueia 
onagrus and Heliodenes sp. (near 
or H. bella). 

Accidental: Macrophya for- 
mosa. 





Fig. 21. Work of the midge, Cecido- 
myia brachynteroides, on pine. 


Fig. 22. a, The cactus-eating weevil, Gerstaekeria hubbardi Le C., on Opuntia 
vulgaris, enlarged. b, A pine borer, Chalcophora virginiensis Drury, nat. size. 
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PART III. 
ANNOTATED LIST OF INSECTs. 


ACARINA. 


Eriophyes abnormis. This species of mite produces countless: 
numbers of small galls on the leaves of basswood. 

Trombidium locustarum Say. The Locust Mite. Locusts are 
frequently taken with these small red mites attached to their bodies. 
They are parasitic upon both the adults and their eggs. 

Trombidium spp. Red-bugs. The six-legged larve of a number of 
species are the ‘‘red-bugs” or ‘‘chiggers”” so commonly met with in the 
woods that attach themselves to man and cause serious annoyance. 
They burrow beneath the skin and produce inflamed spots. The 
mature mite is not parasitic, but wanders about feeding on small 
insects. 

Tetranychus telarius Linn. Common Red-spider. This species of 
red-spider is abundant everywhere on the small weeds and plants of the 
hammocks. 


INSECTS. 
PLATYPTERA. 


TERMITID. 

Termes flavipes Koll. White Ant or Termite. White ants or 
termites are found the year round working in stumps and logs in an 
early stage of decay. A large colony of workers and soldiers were found 
working in a fallen limb of cypress December 21st. 

These insects feed mainly upon woody material and are active agents: 
in hastening the decay and destruction of the dead wood of the forest. 
floor. (See Snyder, 715 and ’16). 


NEUROPTERA. 


Chrysopa oculata Say. Lace-wing Fly. Both adults and larve 
of this species of aphis-lion may be found during the majority of the 
year in the hammocks. 

Brachynemurus carrizonus. This and a number of other unidenti- 
fied species of ant-lions have been taken. 


ODONATA. 
AGRIONID. 

Agrion maculatum Beauv. Black Damsel-fly. This species is quite 
common March—June 5. It prefers the smaller streams, seeking the cool, 
shady places where the vegetation is rankest. It was abundant at 
Hogtown Creek April 9th. 
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Hetaerina americana Fabr. This damsel-fly is an uncommon one 
here. A specimen was taken hy Prof. Watson at Hogtown Creek, 
May 7. 

AESCHNIDE. 

Anax junius Drury. Taken in magnolia hammock near stream, 
March 5. 

Coryphaeschna ingens Ramb. This is our largest species and a 
rather common one. It is a very strong flier. March 10—April 25. 

Tachopteryx thoreyi Hagen. A specimen taken at edge of magnolia 
hammock, March 25. 


LIBELLULID., 


Micrathyria berenice Drury. A very common although incon- 
spicuous dragon-fly. Taken frequently at hammock edge. September 
28—October 18. 

Perithemia domitia Drury. This is a rather common species here 
and is frequently taken at hammock edge, although more abundant 
at wild flowers in open fields. There is a marked sexual dimosphism in 
the species. May 16. 

Tramea carolina Linn. The Saddle-back Dragon-fly. This is one 
of our earliest and most abundant forms. It is typical of hammock 
and forest edge. February 26—April 25. 

Erythemis simplicicollis Say. One of our most common species, 
occurring at hammock edge. Also taken in flatwoods. April 20- 
September 4. 

Libellula auripennis Burm. Golden-winged Dragon-fly. <A typical 
hammock and forest-edge insect. Has been taken only during May, 
but it is very abundant then. May 15-26. 

Libellula axillena Westw. Several specimens taken by Prof. 
Watson at hammock edge May 17. 

Libellula vibrans Fabr. A common insect about the stream at 
Hogtown Creek. April 5—June 11 (J. R. Watson). 

Pachydiplax longipennis Burm. Abundant at Hogtown Creek, 
April 1-19. 


ORTHOPTERA. 


FORFICULID. 


Vostox brunneipennis Serv. This pretty and striking ear-wig is 
found in large numbers beneath loose bark of old dead magnolia trees, 
together in association with Eurycotis floridana. 


BLATTID2. 


Eurycotis floridana. The Large Wood Roach. This large wood 
roach inhabits decaying stumps, but is characteristically found beneath 
loose bark of decayed trees and frequently beneath corded wood. 
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I have found large numbers under bark pulled from trunk of a dead 
magnolia. 

These roaches give off a very strong, quite distinctive, and very 
offensive odor, especially when handled. 

Periplaneta americana Linn. The American Roach. Found occa- 
sionally in same habitats as the above species. 


MANTID. 


Stagmomantis carolina Johannsen. Praying Mantis or Devil’s 
Horse. This is a forest margin insect and is rather scarce. The eggs 
are laid in masses and overlaid with a hard covering of silk; the top of 
the masses having the appearance of being braided. They are deposited 
on numerous kinds of vegetation. September 15—-October 13. 

Thesprotia graminis Sc. Smaller Praying Mantis. This is a 
forest-margin insect and is not very abundant. 


PHASMID., 


Anisomorpho buprestoides Stall. Lubberly Walking-stick. This 
species seems to be the commonest as well as the largest. walking-stick 
found here. It is also sometimes known as the “‘ Musk Mare.” It has 
been taken on a variety of vegetation. A pairin copula on Pinus taeda, 
November 19. 

The difference in size of the sexes is most striking. The female is 
twice the size of the male in length and much stouter in proportion. 
The females vary from 3 to 314 inches and the males from 1% to 134 
inches in length. 

When disturbed, these insects throw off a volatile and acrid liquid 
with an odor that resembles that of peppermint somewhat. It is 
extremely penetrating, very much like ammonia, causing a similar. 
smarting of the nostrils. This odor comes from the milkish fluid that is 
ejected from two pores on the prothorax and it clings to one’s fingers 
and is still strong an hour afterwards. When the secretion is first 
ejected, the odor is distinct a couple of feet away. 

Diapheromera femorata Say. Forest Walking-stick. This walking 
stick is distinctly a forest-inhabiting insect and occasionally becomes of 
economicimportance. It isnot acommon insect inthis region. Its life- 
history and habits have been studied by Riley (’78). August 15. 


ACRIDID&. 

Schistocerca alutacea Harris. This seems to be the most abundant 
grasshopper here and is found in nearly all habitats the year round. 
Numbers of a dipterous parasite, Sarcophaga opifera Coq., were reared 
from adults. 

Schistocerca americana Drury. Bird Grasshopper. Is more abund- 
ant than the above species during the winter and is found in the same 
habitats. 

Dichromorpha viridis Sc. A green, short-winged form that inhabits 
grassy spots in hammock. September 30. 
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Arphia granulata Sauss. Yellow-winged Singer. This species has 
been taken by Prof. Watson as follows. Abundant in scrub oak woods 
March 29; Piney woods, September 27; Flatwoods, October 11-18. 

Paroxya atlantica Sc. Taken occasionally at hammock-edge; also 
in flatwoods. August 27—October 18. 

Stenacris vitreipennis Marsch. <A specimen taken by Prof. Watson 
at border-line between low piney woods and hammock, November 30. 

Neotettix coarctatus Hanc. Abundant in rushes and low herbage 
along banks of moist area at hammock edge near the target range, 
April 15. 

Tettigidea lateralis lateralis Say. This is the most abundant 
grouse-locust here. Found in the same habitat as the above species. 


LOCUSTID. 

Belacephalus spp. The nymphs, especially of this genus are met 
with frequently under old logs and leaves in the hammocks. 

Pyrgocorypha uncinata Harris. Found occasionally in hammocks 
in same habitats as the above species. 

Microcentrum rhombifolium Sauss. This is a typical hammock 
insect, although not very abundant. Numbers of the egg-parasite of 
this species, Eupelmus mirabilis Walsh, have been reared. 


GRYLLIDZ., 


Gryllotalpa borealis Burm. Common Mole-cricket. This species 
occurs in numbers along the moist banks of streams running along edge 
of hammock. 


Gryllus. The home of this insect is beneath logs and rubbish along 
forest margin. 

Orocharis saltator Uhler. A 9 was taken hibernating in a decayed 
limb which was hanging in the branches of a tree in high hammock 
January 28. Prof. Watson took a o& around an injured tree in deep 
and low hammock, April 25. This is one of the most common tree- 
crickets found in the hammocks. 

Hypithus agitator quadratus Sc. A 92 was taken on iron weed 
(Vernonia angustifolia) along bank of Hogtown Creek, October 1. 


THYSANOPTERA. 


Thrips spinosus Morgan. The Magnolia Thrips. Is found in the 
blossoms of Magnolia grandiflora during May. 

Frankliniella bispinosus projectus Watson. Florida Flower Thrips. 
This is our most abundant species of thrips and is found in blossoms of 
numerous plants the year round. It has been taken in blossoms of 
Cercis canadensis (March), Aesculus pavia, Crategus aestavalis, and 
numerous others. It was found breeding in numbers during March 
in the thimble-shaped rolls of the leaf-rolling beetle, Attelabus analis. 

Heterothrips aesculi Watson. The Buckeye Thrips. Abundant 
in flowers of the wild buckeye, Aesculus pavia, in March. Taken also 
in the blooms of Azalea nudiflora at Hogtown Creek, March 9. 
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Cryptothrips pini Watson. The Pine Thrips. Prof. Watson has 
taken this species by beating pine from March—May. 

Liothrips carye var. floridensis Watson. Hickory-gall Thrips. 
Taken in Phylloxera galls on leaves of hickory in April, May and June. 

Anthothrips dozieri Watson. Collected by the writer by beating 
Ostrya in March. 


HEMIPTERA. 
CAPSIDZ. 


Halticus citri Ashm. Flea-hopper. The main food plant of this 
species is beggar weed. It has been taken by sweeping low growth in 
low hammock edge at Lake Alice. Breeds during the winter in green- 
houses and has been taken in the open from April through August. 


REDUVIID2. 


Zelus bilobus Say. This predaceous bug is quite common in the 
hammocks. Nymphs abundant on Ostrya, March 26 and April 17. 


Zelus cervicalis Stal. Taken at bloom of chinquepin, May 20. 

Narvesus carolinensis Stal. Taken in hammock, June 26. 

Pselliopus cinctus Fab. Common in hammocks. A visitor at 
chinquepin bloom May 12 (J. R. Watson). September 30. 

Repipta taurus Fabr. Met with frequently in magnolia hammock 
and also on pine. July 30. 

Sinea diadema Fabr. Rapacious Soldier-bug. A pair of this 
insect taken in copula between two oak leaves at edge of hammock, 
January 20. Nymphs abundant on Ostrya, March 26 and April 17. 
The little that is known of its life-history has been recorded by Ash- 
mead (’95). 


PHYMATIDZ. 


Phymata erosa var. guerini L.& S. A specimen of this species was 
taken on Long-leaf pine November 19. It is not uncommon here and 
is taken often at blooms of various flowers. 


TINGIDID. 


Gargaphia tilie Walsh. Basswood Lace-wing Bug. This tingid 
was very numerous on the under surfaces of the leaves of basswood 
throughout the hammocks April 2. Its work was decidedly noticeable, 
causing yellowish spots on the leaves. A few adults, the tirst of the 
season, were taken March 5. 

Leptoypha sp. nov., close to L. costata. Wild Olive Tingid. This 
species occurs abundantly on the under surfaces of the leaves of Osman- 
thus americanum. Its work is also very noticeable, causing yellowish 
spots to show through on the upper surface. (See Osborn and Drake, 
16). Work was noticeable and a dead nymph found March 5. Nymphs 
and adults abundant, August 13. 
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PYRRHOCORIDZ. 
Largus succinctus Linn. Taken on an old log in hammock, Jan- 
uary 16. 
Dysdercus suturellus Say. This species is taken occasionally. 


DYSODIIDZ., 


Mezira granulata Say. A specimen was taken on foliage of shrub 
at edge of hammock, April 1. 


COREID. 

Euthoctha galeator Fab. Abundant at blossoms of wild cherry, 
March 7. Hammock, April 16. 

Acanthocephala femorata Fab. Large-footed Plant Bug. This 
species is very abundant and is often taken at hammock edge. Its 
favorite host is the bull thistle. Pairs taken copulating, April 4. 

Leptoglossus phyllopus Linn. Leaf-footed Plant Bug. Abundant 
nearly everywhere, especially at the blooms of thistles. Plant bugs 
begin to get abundant about the first of March and remain abundant 
nearly all season. 

ALYDIDZ. 

Leptocorisa tipuloides DeGeer. Abundant the year round on various 
grasses. January 28. 

Alydnus sp. Abundant at blooms of chinquepin, May 20. 


THYREOCORID. 
Thyreocoris pulicarius Germ. A specimen taken on pine, April 17. 


PENTATOMID2. 


Mormidea lugens Fab. Very abundant on weed at hammock 
edge, April 1. 

Euschistus servus Say. Abundant at blossoms of wild cherry, 
March 7. 

Euschistus variolarius Beauv. Not as abundant as the above 
species. 

Thyanta custator Fab. Taken on haw bush, March 10. 

Nezara viridula Linn. Green Pumpkin Bug. This insect is very 
abundant nearly everywhere and is of considerable economic importance. 
I have taken this species hibernating in large clusters beneath loose 
bark pulled from dead oak trees. 

Euthrynchus floridanus Linn. Rather common and.preys upon 
various insects. I found one sucking an adult lady-bird, Chilocorus 
bivulnerus, April 17. 

SCUTELLERIDZ. 


Chelysoma guttatum H. Schf. Taken on foliage of the red haw, 
March 8. 
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CICADIDZ. 


Cicada sordidata Say. This is one of the commonest cicadas found 
here. It is heard singing in the tops of young -pine seedlings, hiding 
away amid the foliage, during August and September. 

Like all cicadas, the nymphs live underground, sucking the juices 
from the roots of trees. Upon reaching maturity, they come up to 
the surface and crawl up the trunk of some nearby shrub or tree where 
their shed nymphal skins are often found clinging to the trunks. 

Cicadas first make their appearance at Gainesville about the middle 
of April. 

Cicada hieroglyphica var. Johannis Walker. A specimen was taken 
at Hogtown Creek, June 28, by Prof. Watson. 

Tibicen simularis S. & G. A dead specimen was found by Prof. 
Watson in a road leading through piney woods, August 20. 


CERCOPID. 


Monecphora bicinicta Say. Taken in hammock, June 29, although 
not a typical hammock form. 


MEMBRACID&. 
Acutalis tartarea var. semicrema Say. Abundant on Eupotorium(?) 
near the edge of Lake Alice, April 18. 


Stictocephala festina Say. Taken on young hickory, March 3. On 
oak, April 3. 


Smilia camelus Fabr. On oak at edge of hammock, April 10-13. 


Smilia fasciatus M. & S. Taken in association with S. camelus on 
oak, March 16. 


Archasia belfragei Stal. Not very common, occurring on oak at 
hammock edge, April 18. 

Cyrtolobus vau Say. One of our most common treehoppers. Last 
instar nymphs and adults were found on Quercus virginiana at hammock 


edge, March 18-19. Both adults and nymphs greatly resemble leaf 
buds. 

Ophiderma flavicephala Godg. A very common species on oak. 
March 18—April 18. 

Ophiderma sp. nov. A single specimen of this blackish treehopper 
was taken hibernating in a decayed limb in hammock, January 28. 

Entylia concisa Walk. Very abundant on young hickory shrubs in 
March and is also found on the wild buckeye, Aesculus pavia, and the 
thistle. 

Enchenopa binotata Say. Abundant on oak, April 6. 


CICADELLIDZ. 

Agallia 4-punctata Prov. A number taken on solanaceous weed 
near bank of Hogtown Creek, April 9. 

Oncometopia undata Fabr. A specimen taken in magnolia ham- 
mock by Prof. Watson, July 30. This insect attacks citrus and roses 
and is of considerable economic importance. 
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Cicadella occatoria Say. This very pretty leafhopper is rather 
common here. It has been taken on blackberry and ragweed, July 8, 
on sweet bay, July 15, and by sweeping low herbage at hammock edge, 
April 18. 

Kolla geometrica Sign. Taken on a weed at Hogtown Creek, April 
11. On low herbage at edge of Lake Alice, April 18. 

Tettigonella versuta Say. Taken on sweet bay and a number of 
weeds in abundance, July 8. 

Gypona octolineata Say. One on basswood leaf, April 6. 

Gypona grisea Spang. (?). A male of what is probably this species 
was taken on grass at hammock edge, July 16. Female only has been 
described. 

Platymetopius frontalis Van D. Numbers on a species of mint (?) 
growing along road to Hogtown Creek, April 11. According to Osborn 
(’15, p. 118), it ordinarily occurs in grass-land and is frequently taken in 
adult form from oak trees. 

Eutettix seminuda Say. Taken on basswood leaf, April 13. Rather 
common here. 

Phlepsius excultus Uhl. Abundant. Taken in hammock, June 8. 

Scaphoideus auronitens Prov. A specimen was taken on a solo- 
naceous weed near bank of Hogtown Creek, April 9. One was taken on 
ash, May 5. According to Osborn (715, p. 115), this species occurs only 
in shaded, wooded places. 


FULGORIDZ. 

Otiocerus degeerii Kirby. A specimen was taken in hammock on an 
oak leaf, March 3. 

Otiocerus abbotti Kirby. A rare species. A colony of eleven 
adults was taken on the undersides of ash leaves in magnolia hammock, 
March 30. 

Ormenis septentrionalis Spin. Occurs on poke weed along the edge 
of hammock. July 8. 

Ormenis pruinosa Say. Also an inhabitant of the hammocks. 


APHIDID#. 

Drepanaphis monelli Davis. A winged female with a young colony 
of about eight on under surface of buckeye leaf, March 12. 

Macrosiphum coryli Davis. A winged female with a young colony 
of eight on underside of basswood leaf, March 12. 

Macrosiphum illinoisensis Shimer. Taken by A. C. Mason on 
wild grape, April 23-June 4. According to him, it is fairly abundant 
at this time of the year. 

Pemphigus attenuatus Osb. A colony of this aphid was taken by 
A. C. Mason on smilax or green-briar, April 23. This was the only 
colony found, although a diligent search for others was made. 

Lachnus pini Linn. This large species is common throughout the 
year on pine, but more abundant during the winter. It is parasitized 
by the hymenopterous parasite, A phidius bifasciatus Ashm. 
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ALEYRODID. 


Aleyrodes mori Quaint. This aleyrodid has been taken on a number 
of hosts in the hammocks. The under surface of nearly every leaf of a 
large holly tree was found covered with this species, December 2. They 
were heavily parasitized by an unknown chalcid. 


COCCID. 


Chionaspis pinifolie var. heterophylla Cooley. This scale is at 
times rather abundant on pine foliage. The writer has reared from this 
species the hymenopterous parasites, A phelinus mytilaspidis and Pros- 
paltella sp. in numbers. November 19-December 20. 

Toumayella parvicorne Ckll. Also found on pine, but in sparing 
numbers, November 19. This parasite, Coccophagus immaculatus, and 
a species of A phycus (?) were reared from this host. 

Ceroplastes floridensis Comst. A branch of long-leaf pine was 
found infested with this scale, December 2. 

Toumayella turgida Ckll. This scale is quite characteristic of the 
magnolia, being found on the underside of the leaves. Large numbers 
of the male scales were collected February 10. No females were to be 
found. From a small branch of six heavily infested leaves were reared 
nearly 500 males and 30 specimens of the parasite Coccophagus immacu- 
latus. It is during this month that these scales are most abundant. 

Aspidiotus hedere Vall. This species is often met with on the 
leaves of swamp red bay, Persea pubescens, but is never abundant. 

Coccus sp. The males of this species closely resemble those of 
Toumayella turgida, but are smaller in size. It is quite characteristic 
of red bay, Persea borbonia and is most abundant during February. 
A species of Coccophagus was reared in numbers. 


COLEOPTERA. 
CICINDELID&. 


Cicindela punctulata Fab. This is the most common species of 
tiger-beetle here. It is found along the sides of roads and in pathways 
running through open hammock. 

Cicindela scutellaris var. unicolor Dej. Met with in the same 
habitats as the above species, but is not as abundant. 


CARABID. 

Omophron labiatum Fabr. This oval, convex carabid has been 
taken by the writer only beneath arc lights, but according to W. S. 
Blatchley, it occupies holes in the wet banks along the margin of streams, 
ponds, and sinks. 

Pasimachus strenuus Lec. Met with occasionally beneath old 
logs. April 9-22. 

Pasimachus subsulcatus Say. Occurs in the same habitats as the 
above species. April 4. 
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Morio monilicornis Latr. Plentiful beneath the bark of dead pine 
tree in hammocks, March 1. 

Dicaelus alternans Dej. A single specimen taken beneath log, 
alluvial floodplain at Hogtown Creek, April 11. 

Galerita janus Fabr. One of the common carabids. Found in 
abundance beneath old logs the year round. 

Galerita lecontei Dej. Same habitat as the above species, but not 
as abundant. 

Plochinous amandus New. A specimen was taken in caterpillar’s 
old nest on wild olive (Osmanthus americanum), August 13. 

Apenes sinuata Say. A single specimen was taken in leaf-tyer’s 
(Laverna sabellela) nest on Phoenix canariensis, March 1. 

Callida decora Fabr. Beneath bark of decayed oak stump, January 
16. Several taken from under bark of small oak limbs in pile, in 
association with Adelina lecontei, February 4. 

Brachynus stigycornis Say. Found beneath log at edge of ham- 
mock, May 1. 

GYRINID. 

Dineutes carolinus Lec. Abundant in the water of streams and 
sinks. 

Members of the whirligig family of beetles, when handled give off 
a milky fluid which usually has a disagreeable odor. In certain species 
the odor is very pleasant and the name sweet-bugs is often applied to 
them. 

COCCINELLID. 


Megilla maculata DeG. This species has been taken several times, 
but is not abundant. 

Hippodamia convergens Guer. A very common species. It is very 
abundant on the bull thistle in April. 

Coccinella sanguinea Linn. 

Found abundantly throughout most of the season. 

Chilocorus bivulnerus Muls. This lady-bird is found the year 
round and is probably our most useful native coccinellid. 

Exochomus childreni Muls. This small reddish cocinellid was 
abundant on oak foliage, April 16. On chinquepin leaf, April 29. 

Brachyacantha dentipes Fabr. A single specimen was taken on oak 
foliage in piney woods, April 16. On oak foliage at hammock edge, 
April 3. 

Brachyacantha querceti Sz. Taken on buckeye foliage at Hogtown 
Creek, March 9. Prof. Watson took a specimen in same locality March 
5, in leaf-roller’s nest, feeding on the remains of the inhabitant, which it 
had apparently killed. 

Hyperaspis proba Say. One on hickory leaf, April 11. 

Scymnus fraternus Lec. Very abundant during March in the 
blooms of Crategus and on the foliage of Aesculus pavia. 
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EROTYLID. 


Megalodacne heros Say. Several of this handsome erotylid were 
taken hibernating beneath loose bark of a large magnolia log, January 
25. 

Tritoma festiva Lac. A number taken beneath bark of fallen oak, 
February 13. 

Tritoma thoracica Say. One taken on ash leaf in hammock near 
stream, April 5. 

HISTERID. 

Platysoma carolinus Payk. Probably our most common species of 
Histerid. Taken beneath pine bark of decaying log, February 19. 

Paromalus aequalis Say. This curious little beetle occurs abund- 
antly beneath the bark of fallen oaks. February 7—March 6. 

ELATERID. 

Adelocera marmorata Fab. Has been taken from beneath bark 
pulled from decayed pine and oak trunks, but is a scarce species. March 
1-9. The larve are probably predaceous. 

Alaus oculatus Linn. Is found wintering in the adult stage in decayed 
stumps in plentiful numbers. A common, though interesting, species. 

Alaus myops Fab. This species is found in the same habitats as the 
above species, but is not as abundant. 

Cardiophorus sp. An unidentified member of this genus is very 
abundant on the foliage of various trees and shrubs in the hammocks. 
March 1. 

Monocrepidius lividus Deg. Found abundantly on the foliage of 
various trees and shrubs. March 15—-August 17. 

Elater hepaticus Melsh. Six of this small brown elaterid were 
taken in decayed piece of limb suspended in small tree, January 28. 

Orthostethus infuscatus Germ. This beetle passes the winter in 
the pupal stage, issuing the latter part of April. The larva is cylindrical, 
very highly chitinized, with a thimble-shaped 9th abdominal segment. 
It is a typical inhabitant of decaying oak and pine logs, where it may 
be found the year round. Adults, April 20—26. 

Limonius pubicollis Lec. This species occurs on the foliage of 
Ostrya and shrubs in the hammocks in sparing numbers. March-— 
April 11. 

BUPRESTIDZ. 


Chalcophora virginiensis Drury. A common species here. The 
larvee bore in pine. 

Chalcophora georgiana Lec. Has the same host as the above 
species, but is not as abundant. 

Dicerca obscura Fab. A specimen taken on pine log, January 3, by 
Prof. Watson. 

Buprestis decora Fab. Two fallen specimens taken near pine trees; 
one contained a large number of eggs, March 29. This species evidently 
emerges about this time of the year, 
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Anthaxia cyanella Gory. This pretty bluish-green closely resembles 
an Agrilus The adults have been taken on various oaks and only 
from March 27—April 15. They were abundant on young red oak 
bushes in open fields April 15. 

Chrysobothris femorata var. Fab. Taken occasionally at flowers. 
At dogwood blossom, April 13. 

Acmaeodera tubulus Fab. A common species at the blossoms of 
wild plum, dewberry and bull thistle. March 2—April 11. 

Acmaeodera ornata Fab. Taken at blossoms occasionally. May 1. 

Agrilus subcinctus Gory (?). Rather abundant, copulating on ash 
leaves April 4-5. A single specimen on linden leaf at hammock edge, 
March 24. 

Agrilus dozieri Fisher. Numbers of what is a new species, 
closely resembling A. ruficollis, have been taken on the foliage of Ostrya 
at a number of places in the hammocks; only on this host. March 30- 
April 5. 

Taphrocerus agriloides Cr. This species was rather abundant on 
nut grass and low herbage at hammock edge, April 1-3. 

Brachys cuprescens Blatch. The adults appear the latter part 
of March and are present for only a few weeks. During this time they 
are very abundant, however. The larve are leaf-miners on oak which 
is also the food of the adults. March 24—April 16. 

LAMPYRID. 

Calopteron reticulatum Fab. This large handsome species is found 
on the foliage of various shrubs and trees, March 5—June 25. 

Celetes basalis Lec. Taken on basswood leaf, April 2. 

Photuris pennsylvanica DeG. Taken on Pinus palustris at night, 
June 9. 

Chauliognathus marginatus Fab. Our most common species and 
abundant everywhere, especially at the blossoms of flowers. Taken 
nearly the whole year round. 

Polemius limbatus Lec. Taken on long-leaf pine needles, Decem- 
ber 4. 

CLERIDZ. 


Enoclerus thoracicus Oliv. Beaten from oak foliage, April 18. 


LUCANID. 
Passalus cornutus Fab. An extremely abundant inhabitant of 
half decayed logs and stumps. 


SCARABAEIDZ., 


Canthon depressipennis Lec. This little green or black dung 
beetle is very common from April to September. 

Canthon laevis Drury. Our most abundant species of dung beetle 
and is met with along roads, rolling their balls of dung. April- 
September. 
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Choeridium lecontei Harold. Taken occasionally. May 27. 

Copris carolina Linn. This species is most abundant during June. 

Copris minutus Drury. A common species and is abundant nearly 
the year round. Very abundant at lights, February 5. 

Phanaeus igneus MacL. A rather common species the year round, 
flying around dung in roads. While in flight, their buzzing closely 
resembles that of the bumble-bee. January 5—March 26. 

Phanaeus carnifex Linn. Closely resembles the above species, but 
is not near so abundant. 

Onthophagus hecate Panz. This very small beetle is found fre- 
quently in dung. 

Bolbocerosoma farctum var. tumefactum Beauv. A specimen was 
taken from beneath bark of fallen pine, August 3. Prof. Watson took a 
specimen flying over grass-wet prairie July 30. 

Trox suberosus Fabr. Taken at dead rat, June 28. 

Diplotaxis languida Lec. Taken at night eating oak foliage, May 2. 
March 12—May 2. 

Diplotaxis bidentata Lec. Numbers taken at night feeding on 
chinquepin foliage, April 24. Varies in color from brown to black. 

Diplotaxis frontalis Lec. Taken at night feeding on chinquepin 
foliage, April 24. Several at lights, April 6. 

Serica vespertina Gyll. A specimen taken eating foliage of young 
tender hickory, March 10. 

Lachnosterna prununculina Burm. Several at lights, June 6. A 
swarm of hundreds was eating the foliage of Pinus palustris at night, 
June 8. I was attracted by the loud buzzing of them overhead. 

Anomala semilivida Lec. A specimen taken on beggarweed, 
August 13. 

Anomala marginata Fabr. One taken beneath log at Hogtown 
Creek, May 23. This species feeds on the foliage of wild grape and 
various trees. 

Strigoderma pygmaea Fabr. Found abundantly on various weeds. 
April 20—August. 

Dynastes tityrus Linn. The Rhinoceras Beetle or Betsy Bug. 
Found occasionally beneath old logs. It is said to live in the larval 
stage in old rotten wood. Found most abundantly beneath arc-lights 
in July. 

Strategus antaeus Fabr. Found occasionally beneath old logs. 

uly. 
- ‘Stephanucha (Euphoria) areata Fabr. This species has been found 
only along sandy roads. January 16-February 19. Prof. Watson 
took one in road at Hogtown Creek, January 25. This is a rather rare 
species here. 

Euphoria sepulchralis Fabr. An extremely abundant species, 
occurring at the blooms of chinquepin and especially at bull thistle. 
Abundant from March 25—August 16. 
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Euphoria inda Linn. Occurs at blossoms of various plants, but is 
an uncommon species here. October 9. 

Trichius delta Forst. First made their appearance at chinquepin 
blooms, April 28. Taken at blooms of Salvia, Cherokee rose, and other 
flowers. These beetles were more or less abundant through June 5. 
An adult was taken on golden rod bloom August 9. 

Adults were reared from larve inoak stump. They greatly resemble 
Lachnosterna larvze, but are smaller in size and of a more creamish color. 

Trichius viridulus Forst. A specimen taken in bloom of southern 
pawpaw along roadside to Hogtown Creek, May 23. This is a rare 
beetle here as elsewhere. 

Trichius piger Fabr. Occurs on flowers of various kinds, including 
New Jersey tea and the magnolia. Is not as abundant as T. delta 
and apparently hasn’t as long a season as that species. May—June. 

Polyphylla occidentalis Linn. This species feeds on the foliage of 
pine and has been taken from April 25—June 6. 

Polyphylla gracilis Horn. Also feeds on pine foliage, but is not very 
abundant. April 28—May 20. 


CERAMBYCID&., 

Derobrachus brevicollis Serv. This is a very common visitor to 
porch lights during June. It is said to breed in old logs. 

Chion cinctus Drury. A specimen taken on pine log by Prof. 
Watson, January 3. A very common species at lights, January- 
April 15. 

Molorchus bimaculatus var. semiustus Newm. Rather common at 
blossoms of dogwood and Crategus, March 11-12. 


Molorchus bimaculatus var. corni Hald. A single specimen of this 
variety taken at dogwood blossom, March 10. 

Molorchus bimaculatus var. A single specimen of a black variety 
of bimaculatus taken at blossom of Crategus, March 12. 

Rhopalophora longipes Say. A specimen of this slender bluish- 
black cerambycid was taken at dogwood blossom, March 11. 

Callichroma splendidum Lec. One taken by O. Manecke in piney 
woods, flying from the bark of one pine tree to another, making a loud 
buzzing noise as it flew. 

Neoclytus erythrocephalus Fab. A pair was collected in copula on 
fence at Hogtown Creek by Prof. Watson February 20. The larve 
breed in a large variety of trees. 

Xylotrechus sagittatus Germ. A specimen taken by Prof. Watson 
on recently cut pine stump at Hogtown Creek, September 24. 

Typocerus velutinus Oliv. Taken at chinquepin bloom by Prof. 
Watson, May 10. 

Typocerus zebratus Fab. Taken on pine foliage in March. On 
small thistle in open field, April 20. 

Typocerus lunatus Fab. A specimen taken at bloom of chinquepin 
by Prof. Watson, May 12. 
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Monohammus titillator Fab. This species is known as the Southern 
Wood-Sawyer and does a tremendous amount of damage to pine timber 
in the southern states. June 9—-October 20. 

Graphysurus fasciatus DeG. Several newly emerged adults and 
pupze were taken beneath bark pulled from fallen oak trunk, February 7. 
A specimen was taken at lights September 25. 

Oberea ocellata var. plagiata Casey. A single specimen was taken 
on weed at Hogtown Creek, May 23. 

Elaphidion mucranatum Fab. A specimen taken by Prof. Watson 
at chinquepin bloom, May 10. Taken at lights, June 8. 


CHRYSOMELID., 


Lema solani Fab. Numerous at Hogtown Creek, April 9, eating the 
foliage of a solanaceous weed. March 14—April 9. 

Lema brunnicollis Lac. A specimen was taken by Prof. Watson in 
live oak hammock, August 20. Abundant on low oak bushes and weeds 
in open field, April 11-15. 

Lema conjuncta Lec. Taken in flight along road through hammock, 
May 1. A specimen was swept from oak foliage, April 1. 

Anomoea laticlavia Forst. This species has been taken feeding on 
pine foliage June 8. Taken on a weed at Hogtown Creek, April 9. 

Coscinoptera dominicana Fab. A specimen taken by umbrella- 
beating oak foliage, April 18. 

Chlamys plicata Fab. Numbers of this queer-looking beetle were 
taken on chinquepin blooms, evidently eating the pollen, May 20. 

Exema gibber Oliv. Taken in the hammocks, April 2. 

Bassareus congestus Fab. Several have been taken on oak foliage. 
July 5-24. 

Cryptocephalus 4-maculata var. flavipennis Hald. Beaten from 
wild cherry in bloom on road to Hogtown Creek, March 9. Taken also 
on oak and wild buckeye foliage. April 3-18. 

Cryptocephalus guttulatus Oliv. Taken on weed at Hogtown 
Creek, April 9. On oak foliage, April 3. 

Cryptocephalus badius Suffr. A number of specimens taken on 
basswood, July 12-14. 

Monachus auritus Hald. A few on oak foliage in hammock, 
April 4. 

Monachus thoracicus Cr. Large numbers of this little bronze 
chrysomelid were taken at wild plum blossoms, February 18-20. 
Abundant at cherry laurel blooms, March 1. At blooms of wild cherry 
in plentiful numbers, March 7-9. 

Trirhabda brevicollis Lec. This beetle makes its appearance every 
year about the first of April, having only a single brood a year. Some 
years it completely defoliates all the prickly ash. The first larve of 
the season have been taken April 1. The pupal stage lasts only for a 
few days. 
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Galerucella notulata Fab. Taken on ragweed (Ambrosia), July 6. 


Oedionychis 6-maculata Ill. Abundant on foliage of ash, together 
with O. scalaris, April 5. This beetle is astonishingly quick in its 
movements. 

Oedionychis scalaris Melsh. Taken on ash, but not as abundant 
as the above species. April 5-6. 

Oedionychis fimbriata Forst. Beaten from oak foliage, April 18. 

Disonycha glabrata Fab. Abundant on bull thistle while in bloom, 
April 20. Large numbers riddling the foliage of pigweed (Amaranthus), 
May 15. A few were taken on corn plants, August 16. 

Disonycha triangularis Say. Taken by sweeping low foliage; 
moist hammock edge at target range, April 15. Taken under old log 
hibernating, (C. Nieland). 

Phyllotreta picta Say. Very abundant on young oak foliage, 
March 10—April 2. 

Haltica chalybea Il]. This species winters over in the hammocks in 
Spanish moss. An adult was taken as early as February 18, at wild 
plum blossom and by the 27th large numbers were beginning work 
on the foliage of the wild grape. Hundreds were swarming everywhere, 
May 5. 

Blepharida rhois Forst. Adults and larve of this ‘‘jumping sumac 
beetle’’ were very abundant on young sumac April 11-15. Larve were 
also abundant September 29, so that there must be a number of broods 
per year. 

Chaetocnema confinis Cr. Occurs in abundant numbers in the 
hammocks on the foliage of basswood, wild cherry, buckeye, and various 
other trees and shrubs. March 3—April. 

Octotoma plicatula Fab. The first of the season was taken on buck- 
eye leaf, March 6. The ash is their first choice as a food plant and by 
March 25 large numbers are at work on this plant. They are to be 
found for only a few weeks and as far as I have observed, have only a 
single brood a year. 

Chalepus rubra Weber. Several have been taken between leaf- 
tyer’s old nests in the hammock on oak from June 25—-March 2. They 
begin to get abundant on the linden or basswood, the foliage of which 
they eat, by the middle of March. As with the above species, they are 
present in numbers for only a few weeks and then disappear. A single 
specimen was taken on oak, May 1. A pair of this species was taken 
on linden in copula, June 11. 

Chalepus notatus Oliv. A few of this scarce beetle have been taken 
on blackberry, Ostrya, and oak. April 4-5. 

Chalepus bicolor Oliv. Two specimens were taken by sweeping low 
foliage at hammock edge, April 1. 

Metriona (Coptocycla) purpurata Boh. This species has been taken 
on buckeye, oak, and wild morning-glory vines. March 15—May 15. 
It is rather uncommon and its favorite food plant is Ipomoea. 











Deloyala (Coptocycla) clavata Fab. A specimen of this rough- 
backed cassid was taken on a weed at Hogtown Creek, April9. Several 
specimens were taken on oak foliage, December 2-3. 

This is more of a northern insect, and this record extends the dis- 
tribution of the species for a considerable distance south of its usual 
range. 

Chirida (Coptocycla) guttata Oliv. This species occurs on wild 
sweet-potato vines and has been taken on wild mustard foliage. April 
20-August 12. 

Porphyraspis cyanea Say. Characteristic of saw-palmetto on which 
it only is found. January 1—October 28. 

Chelymorpha argus Licht. A specimen taken hibernating in crevice 
of old log at hammock edge (C. Nieland), February 18. 


TENEBRIONID. 


Nyctobates barbata Koch. Found beneath loose bark of decaying 
tree trunks. It is typical of this habitat. October 20. 

Epitragus tomentosus Lec. This is a very common species and is 
found especially on oak the year round. According to Prof. Watson 
this beetle is similar to the lady-birds in habits, feeding on various 
scales. 

Polypleurus nitidus Lec. Very common under old logs and boards 
on the forest floor in both piney woods and hammock margin. January 
14-February’3. Assimilates death when disturbed. 

Polypleurus geminatus Sol. More uncommon than the above 
species, but typical of the same habitat. Found in association with P. 
nitidus. January 14—February 3. 

Uloma impressa Melsh. Large numbers beneath bark of fallen 
pine log, November 19. 

Uloma punctulata Lec. Abundant beneath pine bark in association 
with U. impressa, November 19. 

Diaperis maculata var. floridana Blatch. This species is an uncom- 
mon one here, but is occasionally found beneath loose bark hibernating 
inthe hammocks. It also hibernates beneath loose pine bark. April 27. 

Boletotherus bifurcus Fab. Found occasionally on shelf fungi in 
the hammocks. 

Adelina lecontei Horn. Numbers taken under bark of oak limbs in 
pile. Evidently not hibernating, but at work as larve, presumably of 
this species were found working with them. February 4. 

Helops cisteloides Germ. Characteristic of rotten stumps and logs, 
both in piney woods and hammock, but is rather scarce. January 15-28. 


CISTELIDZ. 
Hymenorus obscurus Say. One taken on oak foliage at night, 
May 2. 
OEDEMERIDZ. 
Oxacis thoracica Fab. This species is found very abundantly on 
chinquepin during its whole blooming period. April 27—May 24. 





1920] Dozier: Insects of Florida 369° 











Annals Entomological Society of America [Vol. XIII, 





MORDELLID. 
Tomoxia lineella Lec. A specimen taken by beating oak, April 18. 





ANTHICID&, 
Notoxus calcaratus Horn. Met with frequently on the foliage of 
oak, hickory and other trees. April 29. 


MELOID#. 


Nemognatha piezata Fab. Very numerous at blooms of the bull 
thistle, May 26. 

Epicauta marginata Fab. Taken on wild Gerardia plant, August 31. 

Epicauta strigosa Gyll. Numbers of this meloid at blooms of a 
composite. September 25. 


RHIPIPHORID. 


Rhipiphorus octomaculatus Gerst. A single specimen taken. 
Members of this genus greatly resemble the tumbling flower beetles and 
the adults are occasionally met with in the blossoms of various plants. 
August 7. 

Rhipiphorus cruentus Germ. A specimen was taken at chinquepin 
bloom, April 26. 

CURCULIONID. 

Attelabus analis Ill. The adults of this little reddish weevil made 
their appearance about March 20. On this date they were few in num- 
ber and their work was just beginning on oak. By March 27 the adults 
were very numerous and their work could be noticed everywhere. 

The adult weevil rolls up the end of the leaf into a little thimble- 
shaped roll, depositing its egg in one end. The larve upon hatching, 
feed upon the substance of their nest. Rolls of what is probably the 
same species were observed in April on the leaves of chinquepin. 

Pterocolus ovatus Fab. Several taken from oak foliage, April 13-15. 

Tachygonus lecontei Gyll. This curious little weevil has been 
beaten from oak and prickly ash foliage. April 18. 

Pandeleteius hilaris Hbst. Abundant on oak foliage at hammock 
edge in April. 

Anthonomus saturalis Lec. Numbers taken on hickory foliage, 
April 16. Also observed to be active at night running over the foliage. 

Prionomerus calceatus Say. A specimen taken on oak foliage, 
April 5. 

Centrinus albotectus Casey. An abundant species in blooms of 
dewberry and Crategus at hammock edge, March 1. Abundant on 
blooms of a composite in open fields, May 15. 

Craponius inaequalis Say. Taken on hickory foliage, April 2; 
makes squeaking noise when handled. 

Conotrachelus anaglypticus Say. A specimen was found on newly 
cut oak stump in hammock, March 8. Several beaten from buckeye at 
Hogtown Creek, March 5. 

Calandra oryze Linn. This weevil is very abundant at blooms of 
chinquepin. April 28—May 24. 
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SCOLYTIDZ., 


Ips calligraphus Germ. This scolytid was found in large numbers 
with its galleries in the bark of a felled long-leaf pine; the tree had died 
within the last three months, August 3. On this date the majority 
were just emerging from the pupal stage, but larger numbers of full 
grown larve and pupz were present. 


DIPTERA. 


CECIDOMYIID2. 


Cecidomyia brachynteroides O. S. A number of galls were col- 
lected on Pinus palustris December 2. The bases of the leaves are 
enlarged to form galls. 

Dr. Felt, in a letter, writes that ‘‘this is a rather common type of 
gall upon pines, which has gone in years past, under the name of C. 
brachynteroides O. S. or C. pinirigide Pack., the first being associated 
with deformations on Pinus inops and the second occurring on P. 
rigida. It happens that insects have been reared from neither of 
these, consequently we are uncertain as to the actual identity of the gall 
maker, though rearings from a similar gall on the Western P. radiata 
produced a species very different from what has been supposed to be 
the cause of these swellings in the Eastern states. It is possible that 
one or more species may be responsible for these galls in the Eastern 
states, and under the conditions a definite determination is out of the 
question. ”’ 

CULICID. 

Psorophora ciliata Fab. Giant Mosquito or Gallinipper. This 
is our largest species of mosquito and is known nearly everywhere in 
Florida as the ‘‘Gallinipper.’’ Although frequently found in velvet- 
bean fields adjacent to hammocks, near moist or wet areas, it is typical 
of low hammock. It is very persistent, even in open daylight and its 
bite very painful. 

The following mosquitoes have been taken at Gainesville by Mr. 
U. C. Loftin (713): Culex quinquefasciatus, Anopheles quadrimacu- 
latus, Anopheles crucians, Stegomyia calopus. 


ASILIDZ. 


Mallophora orcina Wied. This robber-fly is taken occasionally in 
hammocks. August 13. Very little is known of the breeding habits of 
the American species of robber-flies. Hubbard (’80, p. 262) saw a 
female of this Florida species bury its abdomen in the ground, where it 
deposited five or six eggs at a depth of half to two-thirds of an inch. 
The eggs hatched in a week. 

Deromyia bilineata Loew. This is the most abundant asilid in 
the region. It has been taken in piney woods and hammock margin and 
is abundant in velvet-bean fields adjacent to hammocks. August 6- 
September 27. 
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BOMBYLIID&. 


Sparnipolius fulvus. This species is taken at the blooms of golden- 
rod and other flowers and is particularly abundant in May. May 9- 
October 18. 


Systoechus solitus Walk. Taken in association with the preceding 
species and in about the same numbers. 


SYRPHIDZ. 


Milesia virginiensis Drury. Numbers are often seen buzzing 
around old logs in damp hammocks in April and May. This is the 
largest and most striking syrphid in the region. Taken at wild cherry 
blossom, March 7. Hogtown Creek, May 21. 

Eristalis vinetorum Fab. Taken at the blossoms of various plants 
but is uncommon. A specimen was taken at window light, May 26. 

The larve of the genus Eristalis are of the long-tailed, filth-inhabiting 
type of syrphidz, which live normally in sewage and putrid or stagnant 
water, (Metcalf ’16, p. 218). 

TACHINID. 


Jurinea adjusta V. d. Wulp. Numbers of this very large hairy 
tachinid were taken at Crategus blooms, March 25. Common at 
chinquepin blooms, May 3. 

Spallanzania hebes Fall. A number of specimens were taken at 
chinquepin blooms, May 23. 

Archytas lateralis Macq. This was the most abundant parasite 
reared from Malacosoma americana. These large flies issued from 
pupz April 13-14. 

Achaetoneura schizure Towns. Numbers were reared from Mala- 
cosoma americana larve, April 13. 

Frontina aletiz Riley. A few specimens were reared from larve 
of the same host, April 13. 

Plagiprospherysa parvipalpis V.d. W. Several specimens taken at 
chinquepin blooms, May 20. 

Trichopoda pennipes Fab. This is a very common visitor to various 
flowers, as golden-rod, etc. It has been reared at Gainesville in large 
numbers from the pentatomid, Nezara viridula, an insect that is found 
abundantly in the hammocks. February and August 25. 


SARCOPHAGID. 


Sarcophaga opifera Coq. This species was reared from one of the 
bird grasshoppers, Schistocerca alutacea, October 28th. The per- 
centage of parasitization is small, only one individual being parasitized, 
this one producing seven adult flies, out of fifteen of the grasshoppers 
collected in the field. 

Sarcophaga helicis Towns. A large number of maggots emerged 
from a dead sphinx pupa, October 7. Pupated October 8, and the 
adults issued sometime later. 
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TABANID2. 


Chrysops vittatus var. floridanus Johnson. This fly is found in all 
hammocks, but is more abundant in piney woods. It occurs commonly 
from May to October, but is more abundant during the hot summer 
months. 

As one walks into the shade of the woods, several of these flies will 
circle round one’s head, frequently making sudden dashes at their 
victim. They are very persistent and annoying and their bite is painful. 

Chrysops atropus O.S. A specimen taken flying around Crategus in 
bloom, March 8. 

Tabanus mexicanus Linn. The males of this tabanid are found in 
plentiful numbers at chinquepin blooms, from April 30—June 1. Prof. 
Watson took a specimen in flatwoods, September 4. 

Tabanus atratus Fab. This species is also found at chinquepin 
bloom, but is not as common there as the above species. It often 
attacks horses and cattle in the hammocks and is one of the most com- 
mon forms here. 


HYMENOPTERA. 


TENTHREDINID&. 


Macrophya formosa Klug. A specimen taken at night on chinquepin 
leaf, April 24. 
CYNIPIDE. 


Amphibolips. This cynipid forms a small oak ball and is very 
abundant over the hammocks. Large numbers were issuing June 25. 
From one of these balls issued a huge number of small hymenopterous 
parasites, Tetrastichus sp. June 25. 

Callirhytis batatoides Ashm. More or less round swellings on 
twigs. Large numbers were collected fresh December 2. Most of the 
adults issued January 25-31. 

Dis holcaspis ficigera Ashm. Large numbers of this gall were col- 
lected on twigs of live oak, Q. virginiana, January 1. A number of adult 
flies and parasites issued January 25-31. 

Andricus virens Ashm. These galls were abundant on underside of 
Q. virginiana leaves at edge of hammock, December 2. The adults 
issued for the most part early in February. A single specimen of the 
parasite, Eupelmus auratus, issued March 1. 


ICHNEUMONID&. 


Exetastes Sp. A single specimen of this pretty blue hymenopteron 
was taken on oak, June 11. 

Campoplex gelechie Ashm. This is a very efficient parasite of 
Gelechia cercerisella Chamb. Issued in abundant numbers the latter 
part of July from pupe. 

Mesostenus sp. A beautiful hymenopteron taken occasionally 
in hammocks. May 15. 
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EULOPIDZ. 
Sympiesis sp. Numbers of this little metallic-blue chalcid have 
been reared from pupz of the serpentine leaf miner, Phvilocnistis 
magnoliella, both on Magnolia grandiflora and M. galauca. August 1-4. 
Zagramosoma multilineata Ashm. A number of this queer chalcid 
have been reared from Phyllocnistis magnoliella, August 1-4. 

Aphelinus mytilaspidis LeB. Numbers of this small lemon-yellow 
parasite were reared from the scale, Chionaspis pinifolie var. hetero- 
phylle. December 26. 

Prospaltella sp. Reared from the same scale on pine in small 
numbers, December 26. 

Coccophagus immaculatus Howard. Reared in numbers from 
Toumayella parvicorne Ckl. and Toumayella turgida. December 2- 
March 2. 

ENCYRTIDE. 

Eupelmus auratus Ashm. A specimen issued from a gall of 
Andricus virens on live oak, March 1. 

Eupelmus mirabilis Walsh. Numbers have been reared from the 
eggs of the katydid, Microcentrum rhombifolium. 


CHALCIDIDZ. 
Chalcis. A species that has been taken several times in the daytime 
asleep on the under surfaces of both Magnolia grandiflora and Persea 
borbonia leaves. December 10-24. 


SCOLIIDZ. 
Elis subjens. Taken abundantly at chinquepin blooms during 
season. 
EUMENID2. 
Eumenes fraternus Say. The adults are abundant at chinquepin 
blooms. 
Monobia quadridens Linn. Very common at chinquepin blooms. 


VESPID&. 

Polistes americanum Fab. This and many. other Polistes are 
abundant at the blooms of flowers, especially the chinquepin. 

Vespa carolina Dru. Three specimens were found hibernating 
under the loose bark of a large decayed oak in high hammock, 
January 25. 

SPHECID. 

Chlorion caeruleum Dru. This common dirt-dauber is abundant at 
chinquepin blooms, April 28-May 24. Taken April 29, with a very 
large spider in its clasp. 

BEMBECID. 

Bembidula quadrifasciata Say. Abundant at chinquepin blooms. 
April 28—May 24. 

Bembex texana Cress. Also abundant at chinquepin blooms. 
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XYLOCOPIDZ. 


Xylocopa virginica Dru. This large carpenter bee is common at 
chinquepin and other flowers in May. 


APIDE. 
Psithyrus laboriosus Fab. Taken at chinquepin bloom, May 13. 
Bombus pennsylvanicus DeG. Our largest species, although it 
varies considerable in size. Abundant on bull thistle plants at night 
and at flowers. March and April. 
Apis mellifera Linn. This common honey bee is abundant every- 
where at flowers at all seasons of the year. 


LEPIDOPTERA. 


NYMPHALID&. 


Anosia plexippus Linn. This species is not near so common here 
as in the more northern states. It is essentially an open field type, but 
is frequently taken along hammock edge and in open glades. Most 
abundant during November. 

Pyrameis atalanta Linn. Another species that is scarce here, 
though abundant in the more northern states. Taken at hammock edge, 
March 5 and May 15. 

Junonia coenia Hub. Rather common here, flying through the 
hammocks. A hymenopterous parasite was reared from a larva of this 
species April 19. 

Basilarchia astyanax Fab. Seen occasionally flying in the ham- 
mocks. April. 

Debis creola Skinner. This is an inhabitant of rather dense ham- 
mocks. April 14-29 and September 30. 

Neonympha sosybius Fab. This is the most common wood nymph 
here and is very abundant in the hammocks from March to November. 

Neonympha phocion Fab. This wood nymph is typical: of flat- 
woods, but is found also in the hammocks. Hasn’t as long a season as 
the above species. 

LYCENIDE. 

Feniseca tarquinius Fab. This is a very rare butterfly in this 
region. A specimen was taken in July flying along path in magnolia 
hammock. Another was taken by Prof. Watson in Catocala Glen, 
May 30. Larvz are known to be predaceous on aphids. 


PAPILIONIDZ. 

The following members of the genus Papilio are typical of hammock 
and are abundant usually from March to November: P. cresphontes, 
troilus, palamedes, philenor, turnus and ajax. 


NYMPHALID2. 
Heliconius charitonius Linn. This is a representative of a large and 
conspicuous tropical family and is typical of hammock. Found most 

abundantly during August and September. 
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SATURNID#., 


Actias luna Linn. A freshly emerged moth was beaten from 
Aesculus pavia foliage towards evening in hammock, March 10. Num- 
bers of fresh moths have been taken at lights during April. Prof. Watson 
took a moth which was not yet dry on a twig at Hogtown Creek, Sep- 
tember 30. There is probably, therefore, at least two broods a year. 

Telea polyphemus Cramer. Two larve of this species were taken, 
one nearly full grown and the other only an inch and a quarter in length, 
feeding on the foliage of white oak, December 3. Adult moths were 
taken at lights, January 22-28. Adult moths were rather common 
at lights during April and several young larve also observed on oak 
during the first part of April. 

This would tend to show that there is an over-lapping of broods 
and there are at least two broods a year. 


CERATOCAMPID. 

Anisota rubicunda Fab. Full grown larve were present on maples 
on Station grounds, August 4. Larve were very abundant on the swamp 
maple at Lake Alice, October 1. Pupated October 7-8, and adults 
issued October 26-30. 


AMATIDZ ( SYNTOMID2). 


Cosmosoma auge Linn. Taken at dusk at blooms of mint (?) 
species, hammock edge, August 13. <A fresh specimen taken at lights, 
December 28. 

Dahana atripennis Grote. Taken at chinquepin bloom, April 29. 
In magnolia hammock, May 18. April 29-November 14. 


LITHOSIIDE. 
Hypoprepia fucosa Hub. A specimen taken by beating oak foliage 
at edge of hammock, April 3. A rare moth here. 


ARCTIID. 

Estigmene congrua Walk. Abundant and just emerging in ham- 
mock undergrowth. March 10. 

Ecpantheria deflorata var. denudata Slosson. Found a large pupa, 
together with cast skin beneath loose bark of a magnolia tree, March 2. 
A number of this, the largest of our wooly bears, were found in the 
hammocks during the first part of December; one was in a hollow tree 
trunk about middle way up when the trunk was broken into. One of 
the larve pupated about the first of December and the adult issued in 
the laboratory December 22. 

The larva of this species when ready to pupate seems to crawl under 
any available shelter, such as Spanish moss, logs, beneath bark, etc. 
It is a typical hammock form. 


NOCTUID&. 


Apatela impleta Walk. A cocoon was collected on hickory twig in 
hammock. The adult issued February 7. The larva feeds upon a 
great variety of deciduous trees and shrubs (Holland ’05). 
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Apatela morula Grote (?). An adult issued February 26 from a 
cocoon taken from between loose bark of pine stump in hammock, 
February 19. 

Hadena miseloides Guenee. A dirty-green larva was found 
inhabiting an old gall on oak, in the hammocks, December 5. The 
larva pupated during February, the adult issuing February 20. This is 
a rare moth here. 

Autographa basigera Walk. A specimen taken near dusk at flower 
bloom, edge of hammock, August 18. An uncommon form here. 

Autographa verruca Fab. Rather abundant at catnip blooms in 
burned piney woods, July 23 (Prof. Watson). 

Scolecocampa liburna Geyer. Rotten-log Caterpillar. Larve of 
this species are common under the bark of fallen limbs and logs of 
many kinds in an early stage of decay. They honeycomb the sap- 
wood, leaving the remainder hard though discolored. The excrement 
is quite characteristic, often indicating the approximate location of the 
larva. December—March. 

After reaching maturity, they make loose cocoons composed of a 
few strands of silk, mixed with chips and the grass left in the burrow. 

This is one of the species that invades the wood in the sapwood 
stage of decay and is often found associated with slugs, Passalus cor- 
nutus, and the ant, Solenopsis sp. 

Spragueia onagrus Guenee. This pretty little moth is abundant 
at the blooms of chinquepin and various flowers from April 29—July 15. 

The underwing moths make their appearance about the middle of 
May, but are most abundant during July. Catocala Glen is especially 
rich in these forms and a number have been taken at Hogtown Creek. 

Catocala epione Drury. Taken by Prof. Watson in Catocala Glen, 
May 30. 

Catocala sappho Strecker. Taken by Prof. Watson in Catocala 
Glen, May 30. 

Catocala ultronia var. celia Edw. A specimen was taken in Catocala 
Glen as early as April 15th by Prof. Watson. One of our most common 
underwings. 

Catocala lacrymosa Guenee. A specimen taken June 29. 

Anticarsia gemmatilis Hub. The adults of this species have been 
taken occasionally in hammocks and also in flatwoods, October 29. The 
larve do very serious damage to velvet-bean plants every year. 


NOTODONTID. 


Melalopha inclusa Hub. This species is recorded as feeding on 
species of Populus. The larve were abundant in their webs on willow, 
October 29, at edge of cypress swamp; flatwoods east of town. Also 
abundant on willow at edge of stream by road crossing the University 
sewer. They pupated shortly afterwards and the first moths issued in 
the laboratory about February 15. 
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LASIOCAMPID. 

Tolype minta Dyar. A freshly emerged pair were taken on bark of 
Pinus palustris tree, February 10. There is a great difference in the 
size of the sexes. A large batch of closely scattered eggs covered with 
hairy material was deposited February 11. Eggs started hatching 
February 27; all hatched by March 3. There was a cocoon on the side 
of the tree also. 

A slightly worn adult was taken on side of Pinus palustris tree in low 
hammock, December 4. 

Malacosoma americana Fab. This species has only one brood a 
year in Florida and winters over in the egg stage. 

Eggs began to hatch in the laboratory January 27; out of doors 
January 29. The larve began to spin their cocoons about March 23. 
The adult moths issued in about two weeks. They then mate and 
deposit their egg masses on the wild plum and wild cherry, their favorite 
food plants. 

This insect is very heavily parasitized by a number of dipterous 
parasites, Archytas lateralis, Achactoneura schizure, and Frontina 
aletia Riley having been reared. 


GEOMETRID2. 

Dyspteris abortivaria H. & S. This little green moth is typically 
a hammock insect. Beaten from buckeye foliage March 9. 

Euchlaena amoenaria Guenee. Is rather common in hammock, 
August 1—September 8. 

Macaria praetomata Haw. Abundant at Hogtown Creek, March 4, 
(J. R. Watson). 

Catopyrrha near sphaeromacaria Harv. These moth were abundant 
among grass and blackberry bushes near banks of Hogtown Creek, 
April 11. 

PSYCHID2. 

Thyridopteryx ephemeraeformis Haw. This common bag-worm is 

found on the foliage of various trees and shrubs in the hammocks. 


COCHLIDIID. 

Sibine stimulea Clms. The Saddle-back. Feeds on the foliage 
of various trees. Has been taken feeding on Ostrya virginica, holly, 
and the red maple, December 2-4. 


MEGALOPYGID. 

Megalopyge opercularis A.&S. The larve of this species are seldom 
seen, but the cocoons are numerous on the twigs of oak, wild plum and 
other trees and shrubs. 

PYRALIDZ. 

Melitera prodenialis Walk. Larve of this species were found eating 
prickly pear in piney woods at hammock edge, March 1. 

Pantagrapha limnata G. & R. Basswood Leaf-roller. Numbers of 
these caterpillars were found on basswood in the hammock July 13. 
Some of the adults had emerged already on this date. A number of 











1920] Dozier: Insects of Florida 379 


rolled leaves were examined, the majority containing only a single 
larva, while others contained as many as three. The pupal stage 
averaged eleven days in length. A few larve were present on July 31. 
The larve first appear during early part of April. 

Hymenopterous parasites of two species were reared in abundance 
from the larve. For notes on larve see Fernald (’84, p. 26-27). 


TORTRICID. 

Stenoma humilis Zell. Larvze were found in abundance on oak 
foliage during June. An adult issued June 26. Several undetermined 
hymenopterous parasites have been reared. 

Arogalea cristifaciella Chamb. A few larve of this leaf-tyer were 
collected on oak at hammock edge, April 13. Larve are very pretty 
and small and greenish, with purplish-black stripes across. One of these 
pupated April 24 and the adult issued May 3. The larve are not 
abundant. 

GELECHIID. 


Gelechia cercerisella Chamb. Red Bud Leaf-folder. The larve 
of this species begin their work early in April. They fold the two edges 
of the leaf together, holding it together with a few strands of silk. 
The larve live inside, eating out the epidermis; as many as six very 
young larve to a leaf, but usually only one. Larve were very abundant 
June 25, in all parts of the hammocks. 

An efficient parasite of this leaf-folder is Campoplex gelechia, which 
issued in abundant numbers from pupz during July. 


TINEID. 

Ornix geminatella Pack. This is not a very abundant insect here. 
The larve first make their appearance the latter part of February, 
making blotch mines in wild cherry leaves. A small parasite has been 
reared from this species. Adults have issued as early as March 3. 

Heliodines sp. (Near or H.bellaWkm.) Several specimens of this 
pretty orange and black micro-lepidopteron were taken at chinquepin 
blooms May 21. 

Phyllonorycter lucetiella Clem. A number of blotch mines con- 
taining pupz were collected on linden, May 15. Small silverish moths 
issued sometime later. 

Mompha eloisella Clem. A specimen taken resting on linden leaf, 
April 20. 

Phyllocnistis vitifoliella Chamb. This is a serpentine miner in 
wild grape leaves. Mines were very plentiful July 16. From a pupa 
collected in July 16 issued a minute silverish moth July 18. 

Phyllocnistis magnoliella Chamb. This is a serpentine miner on the 
leaves of the sweet bay, Magnolia glauca. Upon hatching, the larva 
begins making its mine circling around three or four times and then 
begins to wind its mine serpentine-like all over the leaf, finally ending at 
the edge of the leaf, drawing it up into a little pucker to form its pupal 
chamber; here the larva changes to a yellowish-brown pupa. These 
mines, on leaves containing a number, not infrequently cross each 
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other. The pupal chambers are not confined to the edges of the leaves, 
but are found to a much less extent in other parts. The leaves gradually 
draw up, wither, and die from the effect of this. 

This insect was first observed by the writer at Gainesville on July 15. 
On this date nearly every leaf of the sweet bay examined contained one 
or more mines, and nearly all being in the pupal stage. Numbers of the 
adults issued from July 17-21. There are a number of broods which 
overlap each other. Fresh mines were abundant up until August 9 
and from then on only a few fresh mines were observed. Several adults 
issued from material November 2-3. The insect in all probability 
passes the winter in the pupal stage in old leaves. 

Numbers of the chalcid parasites, Zagrammosoma multilineata and 
Sym piesis sp., were reared. 

The adults have been reared from mines on Magnolia grandifiora 
and sweet bay, Magnolia glauca. Mines of what is probably the same 
species have been observed in the red bay, Persea borbonia. 

Homaledra sabaella Chamb. The writer has found larve of this 
species working on saw-palmetto (Serenoa serrulata), and the palms 
Phoenix canariensis and Washingtonia robusta. They can hardly be 
said to be leaf-miners, as they feed upon the upper surface of the leaf, 
destroying the skin as well as the fleshy part of the leaf. Their unsightly 
work is particularly noticeable from January to March. 

An undetermined hymenopterous parasite was reared from a pupa 
February 19. 
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THE GENUS TROMBICULA BERLESE, IN AMERICA 
AND THE ORIENT. 
By H. E. Ewrne, 
Bureau of Entomology, U. S. Department of Agriculture, 
Washington, D. C. 


’ 


The recent demonstration that the well-known ‘‘kedani,’ 
or chigger mite of Japan, is the active agent in the transmission 
of a deadly human disease (“‘tsutsugamushi”’ disease, or flood 
fever) has brought the whole chigger mite group under the 
suspicion of being one of possibly great importance in the 
carrying of disease among man and domesticated animals. 
The further rearing of the adults of this chigger in 1916 by two 
groups of Japanese workers, and proving them to be Trombi- 
culas has paved the way for an investigation into the taxonomy 
and biology of all the species of this genus. Such an investiga- 
tion is now of prime importance, for we may well presume that 
the other species of the group are not so vastly different in their 
habits from those of the deadly ‘‘kedani.”’ 

During the summer of 1919 the writer had the good fortune 
to meet Dr. M. Miyajima and to study with him some of the 
different members of the genus. At first it appeared to us that 
our only described species, Trombicula splendens Ewing, was a 
synonym of the Japanese form, the adult of the ‘‘kedani,’”’ 
which Dr. Miyajima holds to be 7rombicula coarctata Berlese. 
A more careful study of the type of T. splendens, as well as the 
paratypes in the American Museum of Natural History, has 
shown that the two species are quite distinct, as will be made 
evident in this paper. While Dr. Miyajima was yet in this 
country another Trombicula species was discovered by the 
writer near Washington, D. C. This species is described in 
the present paper for the first time. 

When examined superficially all the known species of the 
genus Trombicula appear remarkably alike. They vary in 
length from 1 to 1.6 mm. in most cases and are always well 
clothed with strongly pectinate setae. The color varies from 
that of human flesh to a scarlet vermilion, but usually would 
be called a reddish orange. Their proportions are almost 
identical; legs moderate, body stout, cephalothorax small, the 
abdomen deeply constricted; this latter character at’ once 
distinguishing them from all other Trombidiide. 
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A more careful examination of the microscopical structures 
reveals to us, however, that the species can be easily separated. 
For this purpose Berlese has already used; size, the presence or 
absence of the eyes, variations in the relative lengths of the 
front tibiz and tarsi, the ratio between the length and breadth 
of the front tarsi, and to a limited extent the nature of the 
body setz and a few other structures. Of these characters the 
selection of size appears to be rather unfortunate, as there is 
not only a remarkable uniformity in size among some of the 
adults, but the nymphs, which are smaller than the adults, are 
so easily confused with the latter. The use of the ratio existing 
between the lengths of the front tibiz and tarsi is good and in 
this paper will be expressed by taking the length of the tibia as 
unity. The following characters should be added to those given 
by Berlese as being of much importance in specific diagnosis: 
The structure and shape of the crista, especially the expanded 
portion, or pseudostigmatic area; the position, size and structure 
of the sense hairs, or pseudostigmatic organs; the structure of 
the body setz, especially should it be noticed whether the 
barbs extend to the tip or not, their relative length when 
present at the tip, and also the thickness of the seta at its tip. 


THE ‘‘AKAMUSHI”’ OR ‘‘KEDANI”’ MITE. 


Through the generosity of Dr. Miyajima, the writer has 


examined a good series of the adults of the ‘‘kedani.”’ In 


general appearances these specimens are almost exactly like 
our Trombiculas. However, when we examine those characters 
that alone are of specific importance, we find that the Japanese 
Trombicula is quite distinct from both our species. A descrip- 
tion of the ‘‘kedani’’ adult follows in which only those char- 
acters that are of specific importance are given. 


Trombicula coarctata Berlese. Color of alcoholic specimens almost 
white, but live ones are “‘light reddish ochre”’ (Miyajima and Okumura). 
Body well clothed with strongly pectinate, whitish seta, showing a 
tendency to be grouped in longitudinal rows. Cephalothorax tri- 
angular in outline. Eyes wanting, also vestiges wanting. Crista 
extending for the whole length of cephalothorax; carina straight and 
extending from the anterior end of crista into the pseudostigmatic 
area; posterior lobes of this area more or less angulate and situated 
directly behind the pseudostigmatic pores. Pseudostigmatic organs, 
or sense hairs, delicate, about as long as the crista and each provided 
with a few delicate barbs on the distal half, the number of barbs present 
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being variable. Palpi each with four inner tibial spines, the longest of 
which is equal to about half the length of the claw. Thumb of palpus 
not surpassing the claw. Abdomen with the usual constriction. Setz 
of abdomen much longer on the posterior margin than on the shoulders. 
Each seta is situated on a pedicel bearing disc, is strongly pectinate and 
usually stoutest at its tip, where the barbs are somewhat less con- 
spicuous. Legs rather stout, the anterior pair much the longest and 
largest, the posterior pair reaching the tip of the abdomen. Tarsus I is 
one and sixty-one hundredths times as long as tibia I and is much 
thicker dorso-ventrally than laterally. Tarsus IV about one and a 
fourth times as long as tibia and with the outer claw slightly smaller 
and more strongly curved than theinner. Length usually from 1.00 mm. 
to 1.10 mm., but varies considerably; breadth from 0.50 mm. to about 
0.65 mm. 





Fig. 1. Trombicula coarctata Berlese; a, seta from dorsum of abdomen; X 900; 
b, dorsal view of cephalothorax, xX 375; c, last two segments of right 
front leg, side view, X 125. 


Several individuals received from Dr. Miyajima from Japan. 

This species strongly resembles 7. splendens Ewing, when 
examined superficially, but in reality is quite distinct. It is a 
blind species, whereas 7. splendens has eyes, which, however, 
arte not strongly developed and are easily overlooked. The 
posterior lobes of the pseudostigmatic area in the Japanese 
species are angulate and situated directly behind the pseudo- 
Stigmata. In 7. splendens these are evenly rounded and are 
situated approximate at the median line. In 7. coarctata the 
pseudostigmatic organs arise from the pseudostigmata and are 
distinctly pectinate; in 7. splendens these structures - arise 
inside the pseudostigmata and are either simple or but very 
slightly pectinate. The body setz of the Japanese species are 
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frequently thickened at the tips. This is not true of T. 
splendens. There are several other minor differences between 
the two species, such as a difference in the tarsus-tibia ratio in 
leg I. 

More is known concerning the biology and life history of 
this chigger mite than any other, due to the very extensive 
researches of several Japanese workers, yet much remains to be 
learned concerning it. Dr. Miyajima holds that it is a vegetable 
feeder, and Miyajima and Okumura state: ‘‘In nature, both 
the nymph and the adult seem to live on the juice of plants, 
e. g., reed (Imperata arundinacea Cyr.), daisy (Artentisia vulgaris 
L.), etc.”’ If this species is a true vegetable feeder in the adult 
state, it is entirely different in this respect from all other species 
of Trombidiide, whose feeding habits are known. 

T. coarcta is found in many places in Japan and doubtless 
occurs in several other oriental countries. Berlese described 
the species from South America, where it is known to occur 
in Paraguay and Argentine Republic. Indications at present 
are that it has a wide distribution in subtropical and temperate 
countries. 





THE GENUS TROMBICULA IN THE EAST INDIES. 


The East Indies have long had a notorious reputation for 
their chiggers. Many are the tales that various travelers have 
related in regard to their attacks. As early as 1869 Alfred 
Russell Wallace wrote of them, saying they were ‘worse than 
mosquitoes, ants and every other pest, * * *.” It was 
not, however, until 1912 that we had any extensive scientific 
description of the chigger larve of these islands. In this year 
appeared Oudeman’s extended work on “‘ Die bis jetzt bekannten 
Larven von Trombidiide und Erythraeide,’’ in which he 
describes and speaks at length of two species known to attack 
man in these islands. The same year appeared the extended 
work of the eminent Italian entomologist, Antonio Berlese, on 
the ‘‘ Trombidiidz.’’ In this work Berlese gives descriptions of 
two Trombiculas from Java; one as T. mediocris and one as T. 
minor. According to Berlese these two species are closely 
related, yet he held them to be distinct, largely because minor 
was considerably smaller, had shorter abdominal setz and the 
anterior tarsi were more conical in shape. 
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After rearing the adult of the ‘“‘kedani’’ mite and demon- 
strating the nymphal characters in that species, Dr. Miyajima 
came to the conclusion that T. minor was only a nymph of T. 
mediocris. A careful study of the nymphal characters as given 
by Drs. Miyajima and Okumura certainly lends weight to 
Miyajima’s opinion. Of special importance is their demonstra- 
tion that the ‘‘kedani’’ nymph has only two palpal spurs, while 
in the adult there are four. If we grant the synonymy of these 
two species, the name minor has precedence over mediocris 
because of priority. This is unfortunate, as mediocris is one 
of the largest species of the genus, yet according to the applica- 
tion of the priority rule, loses this name to become minor. 

T. minor (mediocris) Berlese is found outside the East 
Indies as was shown by Drs. Kitashima and Miyajima, who 
received material from Formosa, sent by Herrn Hatori. In 
their extended paper, “Studien ueber die Tsutsugamushi, 
Krankheit,’’ they give an excellent figure of minor (mediocris) 
and make comparisons between this species and the adult of 
the ‘‘kedani’’ mite, held to be coarctata. 

In the orient then we have, as far as is known, two Trombi- 
cula species, T. coarctata and 7. minor (mediocris). One of 
these is known at present in the orient only from Japan, the 
other from Java and Formosa. It may be added that T. minor 
has the body clothed with shorter, and colored setz, which are 
of about equal length over all of the dorsal part of the abdomen, 
while 7. coarctata has longer and colorless hairs on the dorsum 
of the abdomen, and those around the posterior margin are 
much longer than those on the shoulders. 


OUR TROMBICULAS. 


As in the orient, so in the United States we have two Trombi- 
culas. One of these was described by the writer as T. splendens 
in 1913, from Wisconsin, and the other was discovered during 
the summer of 1919 in Virginia and Maryland. T. splendens 
resembles T. coarctata in having the long, colorless body sete, 
which are much longer on the posterior margin than on the 
shoulders, while our other species resembles Berlese’s minor in 
having the shorter, colored and almost uniform body sete. 
The former species is here described: 
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Trombicula splendens Ewing. As indicated in its specific name, 
this species has a splendid appearance, which is given to it by its wonder- 
ful coat of feathery hairs. It is more beautiful than our other species, 
yet it can hardly be said to be more attractive than the Japanese 
‘“‘kedani”’ adult. The cephalothorax is triangular in outline, with the 
crista extending for its entire length. Carina of crista much reduced 
and chiefly confined to the pseudostigmatic area, which is triangular in 
general outline. Posterior lobes of speudostigmatic area evenly 
rounded behind and situated approximate to the median line. Pseudo- 
stigmatic hairs, or sense sete, simple or with exceedingly inconspicuous 
barbs and situated inside of pseudostigmata and, therefore, not arising 
from them. Eyes just lateral and posterior to pseudostigmata. They 
are not well developed, the corneas being thin and inconspicuous. 


Fig. 2. Trombicula splendens Ewing; a, seta from dorsum of abdomen, xX 900; 
b, dorsal view of cephalothorax, X 375; c¢, last two segments of front leg, 
side view, X 125. 


Palpi longer than first two segments of leg I; thumbs cylindrical and not 
exceeding the palpal claw. Abdomen strongly constricted as usual and 
well clothed with long and strongly pectinate seta. Each seta arises 
from its pedicellate disc and is provided with barbs for its entire length; 
at its tip the barbs somewhat smaller; tip never thickened. First pair 
of legs as long as body, excluding the beak; tarsus somewhat cone- 
shaped, one and forty hundredths times as long as tibia. Second and 
third pair of legs about two-thirds as long as first pair. Last pair of 
legs just reaching the tip of the abdomen. Length of body, including 
beak, about 1.00 mm.; width about 0.56 mm. 


From Portage, Wisconsin, September 2, 1909; on under side 
of stones on ground; by the writer. 

About half a dozen adults of this species were taken. The 
type is in the writer’s private collection, but the paratypes are 
deposited in the American Museum of Natural History, New 
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York City. The three drawings here given are all made from 
the type. 

This Trombicula is quite distinct from 7. coarctata, as has 
already been pointed out. It is at once distinguished from the 
species found in Maryland and Virginia by having only vestigial 
eyes, the pseudostigmatic organs arising inside of the pseudo- 
stigmata, and by having the body sete much longer and color- 
less. Little is known ofits habits. Since all the specimens were 
found above the soil and the species has not completely lost 
its eyes, it may be inferred that it is not subterranean in habits. 

Trombicula cinnabaris n. sp. Color of live adults scarlet vermilion, 
or cinnabar. Cephalothorax triangular and with the crista extending 
for its entire length. Carina of crista extending from the anterior end 
of the latter as a straight ridge to about the middle of the triangular, 
pseudostigmatic area. Posterior lobes of pseudostigmatic area evenly 
rounded and near the median line. Pseudostigmatic organs arising 
from pseudostigmata and provided with a few minute barbs on their 
posterior margins near their tips. Eyes well developed, very near the 
pseudostigmata and with thick and strongly curved corneas. Palpi 
armed with three tibial spurs, the longest of which is less than half as 
long as the palpal claw; thumb of palpus not swollen and not surpassing 
the palpal claw. Chelicerze with lower chela sharp and provided with 
about two dozen backwardly directed teeth; upper chela represented by 
a chitinous tubercle-like knob. Abdomen clothed with the usual sete, 
which are but slightly, if at all, longer on the posterior border than on 
the shoulders, and have the barbs smaller at the somewhat tapering 
tip. Legs about as usual, the first pair being much the largest and 
longest. The tarsi of this pair are one and forty-seven hundredths times 
as long as the tibiz. Posterior legs reaching to the tip of abdomen. 
Length of medium-sized specimen, 0.92 mm.; width, 0.52 mm. 


From East Falls Church, Virginia; summer of 1919; by the 
writer. From North Beach, Maryland; summer of 1919; by 
the writer. Found both in the soil and on the surface of soil 
under dead leaves and bits of decaying vegetable matter. 

Described chiefly from the type which was taken at East 
Falls Church, Virginia, August 21, 1919, from soil of a black- 
berry patch which was heavily infested with chiggers. This, 
our Eastern Trombicula, is most closely related to T. minor 
(mediocris) Berlese. It is differentiated from Berlese’s species 
by having only three spines on the palpus instead of four and 
in being considerably smaller. 

The adults of 7. cinnabaris probably spend most of their 
time on the surface of the ground, where they go about under 
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the dead leaves and grass in search of food. They appear to 
feed chiefly upon juices of small arthropods, either recently 
killed or in a quiescent instar. One individual was kept for 
many weeks in the finest of condition in a small vial with this 
kind of a diet. This individual was never observed to enter 


Fig. 3. Trombicula cinnabaris n. sp.; a, seta from dorsum of abdomen, X 900; 
b, last three segments of left palpus from inside, X 900; c, dorsal view of 
cephalothorax, X 375; d, last two segments of right front leg, side view, 
xX 125; e, left chelicera from inside, « 800. 
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or burrow into the sand provided for it in the breeding vial. 
Individuals thrive only with a very moist atmosphere, even 
saturation is not injurious to them. Their coats of feathery 
setz keep their bodies dry. When placed in water they come 
rapidly to the top and can walk about over the surface. 

In order to enable different workers to determine species of 
the genus and in order to call attention to certain characters 
which alone are of value in separating the different species, a 
key to all those known up to the present is here given. 


KEY TO THE SPECIES OF THE GENUS TROMBICULA BERLESE. 


A. Eyes present and well developed; setz of body but slightly longer on the 
posterior margin than on the shoulders, and colored. 
B. Palpus armed with four spines on the inner side of tibia; adults about 


1.5 mm. in length. . ; 3 ‘ ....I. minor Berlese 
BB. Palpus armed with only three spines on the inner side of tibia; adults 
not over 1.0 mm. in length...... .... 1. cinnabaris n. sp. 


AA. Eyes vestigial or absent; sete of body considerably longer on the 
posterior margin than on the shoulders. 
B. Anterior tarsi much less the three times as long as broad; palpus 
armed with four accessory spines. 
C. Posterior lobes of pseudostigmatic area larger, rounded and not 
behind the pseudostigmata; pseudostigmatic hairs arising inside 
of pseudostigmata; body hairs thinner at their tips than elsewhere, 
T. splendens Ewing 
CC. Posterior lobes of pseudostigmatic area smaller, more or less angu- 
late and immediately behind the pseudostigmata; pseudostigmatic 
hairs arising from the bottoms of pseudostigmata; body hairs not 
thinner at their tips.... Te er .....l. coarctata Berlese 
BB. Anterior tarsi much more than three times as long as broad; palpus 
armed with three accessory spines. 
C. Total length much more than 1.5 mm.; anterior tarsus over four 


Cites OO TOM OF DEON. 25 ok ccc cnccccuwcveaces T. formicarum Berlese 
CC. Total length less than 1.5 mm.; anterior tarsus considerably less 
than four times as long as broad T. canestrinit Buffa 


SYNONYMY. 

The suggestion of the synonymy of T. mediocris with T. 
minor is received with some hesitancy, and as here given is 
based upon the study of the nymphal characters of the ‘‘ kedani”’ 
by various Japanese workers. More data is needed in regard 
to the life history of minor before the question of synonymy 
can be settled with certainty. 


Trombicula minor Berlese. 


1905. Trombicula minor Berlese. Acari Nuovi. Redia, Vol. II, pp. 155-156, 
Tav. XV, Figs. 4 and 4a. 

1912. Trombicula mediocris Berlese. Trombidiide. Redia, Vol. VIII, pp. 93-94, 
Fig. 43. 

1912. Trombicula minor Berlese. Trombidiide. Redia, Vol. VIII, pp. 94-95, 
Fig. 44. 

1918. Trombicula mediocris Berlese. Kitashima and Miyajima: Studien Ueber 
die Tsutsugamushi-krankheit. Kitasato Archiv. Exp. Med., Vol. II, 
pp. 190-191, Taf. VIII, Fig. 2. 
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Trombicula splendens Ewing. 


Trombicula splendens Ewing. New Acarina, Part I. Bul. Am. Mus. Nat. 
Hist., pp. 113-114, Pl. VII, Fig. 5. 


Trombicula coarctata (Berlese). 


Trombidium coarctatum Berlese. Acari Austroamericani. Bul. della Soc. 
Ent. ital. Anno. XX, p. 9, Tab. V, Fig. 5. 

Trombidium coarctatum Berlese. Leonardi: Acari sud-americani. Zool. 
Anz., Bd. AXYV, p. i. 

Trombicula coarctata Berlese. Trombidiide. Redia, Vol. VIII, pp. 91-92, 
Fig. 42. 

Trombidium akamushi Brumpt. Precis de Parasitologie. 2. edition 
Paris. 

Microtrombidium akamushi Brumpt. Hirst: On the Tsutsugamushi (Micro- 
trombidium akamushi, Brumpt), Carrier of Japanese River-fever. Jour. 
Econ. Biol., Vol. X, p. 79 and Fig. 

Microtrombidium brumpti Hirst. Jour. Econ. Biol., Vol. X, p. 79 and Fig. 
Leptotrombidium akamushi (Brumpt). Nagayo, Miyagawa, Mitamura, and 
Imamura: Ueber die Imago und die Eier von Tsutsugamushi (Milbe). 
Ijishimbun, No. 958, Sept. 1916. (Nipp.). (From reference in foot-note by 
Miyajima and Okumura). 

Leptus akamushi (Brumpt). Miyajima and Okumura. On the Life Cycle of 
the ‘‘Akamushi,’’ Carrier of Nippon River Fever. Kitasato Archi of 
Exp. Med., Vol. I, p. 18, Fig. 1 and Pls. I-III. 

Trombicula coarctata Berlese. Kitashima and Miyajima: Studien ueber die 
Tsutsugamushi—krankheit. Kitasato Arch. Exp. Med., Vol. II, Nos. 
2-3. Figures as follows: In text, 1-3; Taf. VI, all Figures; Taf. VII, Fig. 1; 
Taf. VIII, Fig. 1. 


Trombicula formicarum Berlese. 


Trombicula formicarum Berlese. Brevi Diagnosi di Generi e Specie Nuovi 
di Acari. Redia, Vol. VI, p. 369. 
Trombicula formicarum Berlese. Trombidiide. Redia, Vol. VIII, pp. 


90-91, Fig. 41. 


Trombicula canestrinii (Buffa). 


Trombidium canestrinii Buffa. Trombidium canestrinii, n. sp. Atti Soc. 
Vento Trent. di Sc. Nat. See Canestriniis Prospet. Acarof. Ital., Vol. 
VIII, pp. 975-977, Pl. C. 

Trombicula canestrinii (Buffa). Berlese: Trombidiide, Redia, Vol. VIII, 
pp. 88-90, Fig. 40. 


SOME STUDIES ON THE INFLUENCE OF ENVIRON- 
MENTAL FACTORS ON THE HATCHING OF THE 
EGGS OF APHIS AVENZ FABRICIUS AND 
APHIS POMI DeGEER.* 


By ALVAH PETERSON. 


INTRODUCTION. 

The eggs of Aphis avene Fabricius! and Aphis pomi DeGeer 
have two distinct layers in the egg shell (Figures 1 to 4).. The 
outer layer, when the eggs are first deposited, is transparent, 
soft and glutinous, but it soon hardens upon exposure to 
weather conditions and becomes semi-transparent, toughened, 
dry and decidedly impervious to water. The inner layer is a 
soft, elastic, black membrane and decidedly pervious to water. 

The outer layer usually splits (Figures 2 and 3) along the 
dorso-mesal line a number of days before the nymph emerges. 
The above structure and splitting of the outer layer is also 
characteristic of the eggs of other species of plant lice; a species 
of Lachnus, which deposits its eggs on the needles of whitepine, 
another aphid which deposits its eggs about the buds of weeping 
willow and at least one species of aphid which deposits its eggs 
in ant nests. I am indebted to Mr. J. L. King for furnishing 
me with eggs from an ant nest. The time and percentage of 
the splitting of the outer layer and the hatching is dependent 
upon environmental conditions, particularly temperature and 
moisture. The outer layer of the eggs of A. avene may start 
to split in February (February 10, 1919), while the splitting of 
the eggs of A. pomi usually does not start until March, (March 
3, 1919). The eggs of A. avene usually hatch rapidly the last 
week in March and the eggs of A. pomi usually hatch rapidly 
somewhere between April 5 to 15th. The above observations 
are true for New Brunswick, N. J. For further information 
on the time and percentage of splitting and hatching, see 
Tables 4 and 5 and references. 





_*Contribution from the Entomological Laboratory of Rutgers College, State 
University of New Jersey, New Brunswick, N. J. 

14 phis avene Fabricius is Rhopalosiphum prunifalie Fitch according to A. C. 
Baker and W. F. Turner. 
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EVAPORATION. 


The splitting of the outer coat of the egg and the percentage 
of hatch of the eggs of A. avene and A. pomi are influenced con- 
siderably by evaporating factors. These factors in a natural 
environment are moisture, temperature and wind velocity. 
This paper takes into consideration the response of the eggs to 
moisture and temperature. 

The two layers of the egg are decidedly different in their 
pervious nature. To determine the relative permeability of 
the two layers of the eggs of A. aven@e a simple experiment was 
conducted in 1917; the outer semi-transparent tough layer was 
removed from fifteen normal eggs on April 5 and the skinned 
eggs were placed in a covered Syracuse watch glass. Fifteen 
normal eggs were placed in the same vessel. The skinned eggs 
shriveled completely inside of 24 hours and none hatched, 
while 6 of the 15 normal eggs hatched in 4 days. The above 
experiment was repeated with the eggs of A. pomi and the 
results were approximately the same. “These experiments show 
that outer layer on the egg prevents evaporation under ordinary 
conditions, while the inner pigmented layer is of little use in 


preventing evaporation. If this is true then one may conclude 
that eggs with split outer coats are more susceptible to evapo- 
rating factors than normal eggs with whole outer layers. 


MOISTURE. 


The influence of moisture on the eggs of A. avene and A. 
pomi was determined by incubator experiments with controlled 
moistures and temperatures; by other experiments where the 
eggs were placed in moist chambers under ordinary conditions 
indoors and outdoors and by observing the percentage of 
splitting and hatching of the eggs of A. avene for four variable 
seasons, 1917 to 1920, and comparing these observations with 
the weather conditions for the respective years. 

The controlled moisture and temperature experiments were 
conducted in 1917 and 1920 in the incubators and moisture 
control apparatus used by Dr. T. J. Headlee in his investigations 
on the bean weevil; the writer wishes to express his appreciation 
for the privilege of using this efficient equipment. The incuba- 
tors were fitted with one to three moisture control systems. 
Each system (Figure 6) was composed of two air dryers, a 
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moisture generator, one or more air chambers and a pump. 
The moisture generators and the air chambers were located in 
the incubators and kept at a constant temperature; 80° F. 
in 1917 and 70—72° F. in 1920. The air was taken from the 
room and first passed through the two tubes of sulfuric acid 
(Specific Gravity 1.84), which removed all of the water. The 
dry air was then drawn through concentrated salt solutions and 
a constant amount of water was absorbed by the dry air. The 
moisture content of dry air after it passes through concentrated 
salt solutions varies with different salts, but the same salt 
always gives up a definite amount of moisture. This was 
determined for each salt a number of times and each test 
showed less than 0.5 per cent variation in the water present. 
The air goes from the moisture generator to the air chambers, 
where the numerous eggs were located on short twigs. Small 
twigs bearing numerous eggs were selected in order that the 
moisture arising from the freshly cut twigs would have as little 
influence as possible on the moisture content of the air. It 
is believed that the small amount of moisture arising from the 
twigs had very little effect; if the moisture in the twigs effects 
the air in the chambers the effect is of short duration, for it 
was noted that the twigs in the chambers having low moisture 
content dried and shriveled in two or three days, while the 
eggs usually required ten to fourteen days to hatch after they 
are placed in the air chambers. The air was drawn from the 
air chambers by a small pump, which was operated by flow- 
ing water. 

Table 1 shows the influence of various constant percentages 
of moisture on the eggs of A. avene and A. pomi. The dates at 
the top of the columns indicate the day the experiments were 
started. The percentage of hatch varies with the moisture 
content; the greatest percentages of hatch occur in airs 
possessing a large amount of moisture, while low percentages 
of hatch occur in airs possessing small amounts of moisture 
and usually no hatch in dry air. Some of the eggs in the 
above experiments had split their outer coats when the experi- 
ments were started. In the dryer airs these eggs shriveled 
rapidly and failed to hatch. 

In 1917 eggs of A. pomi were placed in the incubators early 
in March, but this is too early for this species. For some unknown 
reason one cannot get a normal percentage of hatch of the eggs. 
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of A. pomi if they are brought into warm room temperatures 
earlier than 20 to 30 days before the outdoor hatching period. 
Even though the eggs failed to hatch, their rate of shrivel was 
most rapid in the dry air and air of low moisture content. 


Besides the incubator experiments, several series of moisture 
experiments were conducted indoors and outdoors with the 
eggs of A. avene and A. pomi during 1919 and 1920. In each 
of these series approximately 2000 eggs were collected and 
divided into four groups (A, B, C and D) with 500 eggs in each. 
These were placed under four different conditions; two lots 
(A and B) were kept indoors (greenhouse or laboratory) in 


TABLE I. 


Incubator experiments showing the effect of variations in moisture on the hatch 
of the eggs of A. dvene and A. pomi, 1917 and 1920. Constant temperature 
80° F. 1917 and 70-72° F, 1920. 



































| | | 
Chemical used | Percentage of Percentage of | Percentage of 
No. Percentage of to generate | hatch, A. pomi | hatch, A. pomi | hatch, A avene 
moisture moisture April 6, 17 | March 20, 20 March 25, 17 
1 0-0.5 H2S04 | 2 0 4 
eo 25.9 CaCle | 0 | 12 12 
3 | 45.7 Cu(NOs)2 | — | 18-20 - 
4 | 56.1 NaBr — 30 _ 
4 | 73.4 NaCl 20 43-45 20 
6 | 80.0 NaNOs 55 
e 4 100 H20 46 . 36 
eee gaieceiate ac Gs eee ieee eae aces — as = 
Average Number of eggs in each trial 100-125 500-600 25-50 
| 





* Killed by fungi. 
a temperature of 60-75° F. Lot A was placed in a moist 
chamber which registered 90 per cent moisture or better, while 
lot B was exposed to the usual indoor moisture, which was 
somewhere between 35 to 50 per cent.’ The other lots (C and 
D) were: placed outdoors; lot C-in'a moist chamber which 
registered 75 per cent moisture or better and lot D subjected to 
the natural outdoor environment during the two seasons. 

Table 2: shows the results of these experiments. In each 
series the eggs in lots A and C, which were located in moist 
chambers, showed a greater percentage of hatch than the eggs 
in series. B and D, which were exposed to the normal indoor or 
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outdoor environment. In other words, air of high moisture 
content, as in the moist chambers, is more favorable for hatching 
than the normal indoor or outdoor air having a lower moisture 
content. 


In Table 2 it will be noted that the percentage of hatched 
eggs of A. avene brought into the laboratory on February 11, 
1919, is very low. This experiment and others of a similar 
nature show that the eggs of this species usually will not 
give a normal percentage of hatch when they are brought 
into the laboratory too early in the season. In this respect 


TABLE II. 


Percentage of hatch of the eggs of A. avenge and A. pagni under different tem- 
peratures and moisture conditions in 1919 and 1920, at New Brunswick, N. J. 
500 eggs in each lot. 


j 


A. avene A. avene A. avene A. pomi 

















Series Environment Expt. started | Expt. started | Expt. started | Expt. started 
Feb. 11, 19 | Feb. 27, 19 | March 10, 20 | March 9, 20 
A Indoors | 
Moist chamber, 75-95‘ 7.6 66 50+ 55 
Temperature, 60-75” F. 
B_ | Indoors 
| Average moisture, 35-50% 1.5 30 27 10 
Temperature, 60-75” F. 
C | Out-of-doors 
Moist chamber, 75+% | 80 | 76 53 55 
| Temperature variable 
D Out-of-doors | | 
| Natural conditions 67 56 38 | 29 


| Moisture and Temperature variable} 
| | 


they are somewhat similar to the eggs of A. pomt, which refuse 
to hatch if brought into a warm room earlier than 20-30 days 
before the normal outdoor hatching period. 


In addition to the foregoing experiments on the response of 
the eggs to controlled moisture the author has made observa- 
tions on the percentage of hatch of A. avene and A. pomi at 
New Brunswick for four seasons, 1917 to 1920. Table 4 gives 
observations for four seasons with the eggs of A. avene, showing 
the percentage of hatch and also the percentage of eggs with a 
split outer shell at the time hatching is rapidly taking place. 
The percentage of hatch varied considerably during the four 
years, yet these variations are probably due to the evaporation 
factors of the weather for the respective years. Unfortunately 
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no accurate record was made of the evaporating factors for 
2ach season, but if a comparison is made between the per- 
centage of hatch and the rainfall for each year during the period 
when the eggs are most susceptible to moisture variations (10 to 
14 days before hatching takes place rapidly) an interesting 
relationship exists. Table 3 shows the precipitation from 
March 5 to 31 for 1917 to 1920 and the H in each column 
indicates the date when rapid hatching occurred. In 1917 and 


TABLE III. 


Precipitation in inches for March 5-31, 1917, 1918, 1919 and 1920. 


March 1917 1918 1919 1920 


09 18 07 


04 


19 








t= trace of rain. H=eggs started to hatch rapidly. 
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1919 it rained more than half of the fourteen days previous to 
hatching and 50 to 65 per cent of the eggs hatched, while in 1918 
and 1920 it only rained three and five days out of fourteen, and 
30 to 40 per cent of the eggs hatched. 

It is a well known fact that evaporating factors are usually 
low during rainy and cloudy weather and high when the sun 
shines. Furthermore, we have learned from the moisture 
control experiments that low evaporation (high moisture content 
of air) produces a large percentage of hatch, while high evapo- 
ration (low moisture content of air) produces a low percentage 
of hatch. From these observations we may conclude that the 


TABLE IV. 

Relationship between the amount of rainfall (moisture index) 14 days before 
hatching and percentage of hatch and split shells of eggs of A. avenge at New 
Brunswick, N. J. 


1920 
Percentage of hatch 
Percentage with split shells at | 
hatching period ? 5-5 35-40 40? 


60-65% 38-40% 








General description of moisture | 
condition of weather 14 days fe 4 Very Wet Dry 
before hatching 


Days of rain in 14 








Date when eggs started to hatch 
rapidly 


weather conditions for the respective years influenced the 
percentage of hatch. In other words, wet weather during the 
ten to fourteen days previous to hatching permits a greater 
number of eggs to hatch than dry weather during the same 
period. 


Evaporating factors also appear to determine the rate of 
split in the outside coating of the eggs. Comparing the rate 
of split in the outer coats for the two extremely different seasons. 
of 1918 and 1919 it will be noted that in the dry season of 1918, 
45 to 50 per cent of the eggs had split their outer coats at the 
time of hatching and only 30 per cent eventually hatched. In 
other words, 15 to 20 per cent or more of the eggs with split 
outer coats never hatched. During the wet season of 1919 the 
reverse was true, only 35 to 40 per cent of the eggs showed a 
split outer coat at the time of hatching and 50 to 65 per cent 
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eventually hatched. In other words, 30 per cent more hatched 
than had split their outer coats at the hatching period. This 
condition is quite opposite to that of 1918. The author is of 
the opinion that evaporating factors have a decided influence 
on the outer coat. Conditions producing high evaporation 
probably make the outer shell brittle and easily broken by the 
growing embryo within, while low evaporating conditions tend 
to make the outer shell elastic, thus permitting greater expansion 
before it breaks. If the above is true then an early rupture of 
the outer coat is apt to be detrimental, for it exposes the 
permeable membrane to evaporating factors for a long period 
of time, while a delayed rupture in the outer coat is beneficial 
since the inner pervious membrane is exposed to evaporating 
factors for only a short period of time. Briefly stated, the 
above observations show that an early split of the outer coat, 
which is usually followed by a low percentage of hatch, is 
probably brought about by the existence of high evaporation 
during the susceptible period, while a delayed’ splitting, which 
in turn may be followed by a high percentage of hatch, is 
probably brought about by the existence of low evaporating 
factors during the susceptible period. 

From the above experiments and observations made on the 
percentage of hatch in variable seasons, the author concludes 
that variations in the moisture content of the air largely 
determines the percentage of hatch of fertile eggs and probably 
influences the rate of split in the outside coat of the eggs. In 
other words, the moisture content of the air influences the evap- 
oration of the water content of the eggs, determines the percent- 
age of hatch and probably influences the rate of split in the 
outside coat. 


TEMPERATURE. 

No extensive experiments were made to determine the 
influence of temperature (as a factor in evaporation) upon the 
percentage of hatch. A few observations were made in respect 
to the influence of temperature on the rapidity of the splitting 
of the outer layer and the hatching of the eggs. During the 
past season 500 eggs of A. avene were collected on March 
6, 14, 20 and 24, from each of four orchards located near 
Bridgeton, Glassboro, Riverton and Cranbury (See Map, Fig. 5). 
These orchards are located in the southern half of the state 
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and they are named in order from south to north. Table 5 
shows the percentage of hatch and the percentage of eggs with 
split outer coats on the respective dates. Eggs collected from 
the southern point, Bridgeton, showed a development decidedly 
in advance of the eggs collected from the northern point, Cran- 
bury, in all of the collections, while eggs collected from Glass- 
boro and Riverton were intermediate in their stage of develop- 
ment. It is of interest to note that the stage of development in 
collections from the last named places were approximately the 


TABLE V. 


Influence of the geographical position (temperature) on the development of the 
eggs of A. avene. The percentage of eggs with a split outer shell and the 
percentage hatched in collections made on March 6, 14, 20 and 24, 1919, from 
four orchards (See Map) in the southern half of New Jersey. 





Collected 


Per- Per- | Per- Per- | Per- Per- Per- Per- 
Observed 


| centage centage centage centage | centage centage centage centage 
| Split Hatched | Split Hatched | Split Hatched Split Hatched 


























March 6 13 0.2h 12.3 0.0h | 16 0.5h 8.3 0.0h 
March 14 | 26 6 h 17 1h | 2% 2h 14 0.4h 
March 20 14 45h 30 2 h | 26 2% h 35 3.4h 
March 24 | 0.0 60 h 5 64 hh 2 65 h 10 55h 
Location of —7 ‘i 7 nan, ne 

Orchard Bridgeton | Glassboro Riverton Cranbury 
Feet (approxi- | | 

mate) above 40 | 150 | 25 120 


sea level | 


h= Hatched eggs. 


same. One would expect collections from Riverton to show a 
slower stage of development. Probably the location of the 
orchard has something to do with this. The orchard at Glass- 
boro is approximately 100 ft. higher than the orchard at Riverton; 
furthermore the orchard at Riverton is within one mile of the 
Delaware river and the river at this point is subject to tide. 
Low temperature may kill a small percentage of eggs. The 
dormant season of 1917-1918 was. exceptionally cold, while the 
winter of 1918-1919 was mild and the temperature never went 
below 0° F. Eggs of A. avene brought into the laboratory 
during the last week in February of 1918 and placed in 
moist chambers (75-90 per cent moisture; room temperature 
70° F.) showed 43-47 per cent hatch, while a similar experiment 
in 1919 showed 60-66 per cent hatch. This difference in 
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percentage of hatch might be accounted for by the low temper- 
ature of 1918; however, it is impossible to make a definite state- 
ment regarding this matter because the evaporating factors 
previous to the time when the eggs were brought into the labora- 
tory may have been very different for the two seasons and this 
may have influenced the percentage of hatch. In other words 
it is possible that evaporating factors may have been much 
greater during the cold, dry season of 1917-1918 than during 
the mild wet winter of 1918-1919. This might account for the 
difference in the percentage of hatch in these experiments 
which were conducted under similar conditions during the 
respective season. 
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EXPLANATION OF PLATE XXXI. 
All Figures of the eggs are typical of A phis avene and Aphis pomi. 


Fig. 1. Dorsal view of a normal dormant egg. 

Fig. 2. Dorsal view of an egg showing an early stage in the usual type of splitting 
of the outer semi-transparent layer. 

Fig. 3. Dorsal view of an egg showing an advanced stage in the usual type of 
splitting of the outer semi-transparent layer. 

Fig. 4. Dorsal view of an egg showing an early stage in the emergence of the 
nymph. Note the egg burster on the head of the nymph along the meson 
and the cut pigmented inner layer. 

Fig. 5. Map of New Jersey, showing location of orchards where eggs were col- 
lected for experiments recorded in Table 5. 

Fig. 6. Diagramatic drawing of a moisture control equipment. 


ABBREVIATIONS. 


b. =Egg burster. 

n.= Nymph. 

p.=Inner pigmented layer (chorion). 
t.= Outer semi-transparent layer. 
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A NEW SUBFAMILY OF TANYDERID FLIES 
(DIPTERA). 


By CHARLES P. ALEXANDER, 
Urbana, III. 


The family Tanyderide, which includes the most gen- 
eralized of the four recent families of crane-flies, has hitherto 
been represented by a single subfamily, the Tanyderine. This 
group has been further subdivided into a number of genera, 
varying from about six, in the opinion of Dr. Anton Handlirsch 
and others, to three, in the opinion of the writer. It is with 
great pleasure that a remarkable new genus and species is 
here made known, differing so strikingly from all members of 
the Tanyderine that a new group of co-ordinate value is 
required for its reception. 


The distribution of the known recent species of the family, 
thirteen in number, may be listed. 


TANYDERIDZ (MACROCHILID). 


Subfamily TANYDERINZ. 


Protoplasa Osten Sacken. 
P. fitchii Osten Sacken, genotype. Eastern Nearctic Region. 
P. vanduzeei Alexander. Western Nearctic Region. 
P. vipio Osten Sacken. Western Nearctic Region. 
Tanyderus Philippi. 
T. annuliferus Hutton. Australasian Region. 
. forcipatus Osten Sacken. Australasian Region. 
. gloriosus Alexander. Southern Neotropical Region. 
. mirabilis de Meijere. Australasian Region. 
. ornatissimus Doleschall. Australasian Region. 
. patagonicus Alexander. Southern Neotropical Region. 
. pictus Philippi, genotype. Southern Neotropical Region. 
. beckeri Riedel. Southern Palaearctic Region. (Turkestan.) 
Peringueyomyina Alexander. 
P. barnardi Alexander, genotype. Southern Ethiopian Region. 


So oe ee 


Subfamily BRUCHOMYIINA, new. 


Bruchomyia, gen. n. 
B. argentina, sp. n., genotype. Southern Neotropical Region. 
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The new genus Bruchomyia is based on material sent to the 
writer by Dr. Charles Bruch, to whom this remarkable fly is 
dedicated as an appreciation of the kind co-operation he has 
shown the writer in conducting a study of the Argentinian 
Tipuloidea. 


Subfamily BrucHomMyN&, subfam. n. 


Small flies (Fig. 1), having the general appearance of a Molophilus 
(Tipulidz); body and wings covered with long, dense hairs. Antenne 
setaceous, with 30 segments, the last segment minute. Legs with the 
coxe very long; tibize spurred; tarsal claws minute. Wings with Sc 
lacking or apparently so; R and M forking far back near the wirig-base, 
the forks being very deep; crossvein m lacking; anal vein subatrophied; 
anal angle of the wings lacking, this region fringed with very long hairs. 
Male hypopygium very small, concealed within the body; a single 
pleural appendage that is bifid. 

The members of the Tanyderinz are all large flies with the body not 
conspicuously hairy; antennz with never more than 25 segments; m 
present; anal angle present and usually very prominent. 


Genus Bruchomyia, gen. n. 


Body (Fig. 1), very hairy, the head, thorax and abdomen provided 
with long, dense, erect hairs. Rostrum but slightly produced; palpi 
very large and conspicuous, very hairy, apparently four segmented, 
possibly five segmented. Antenne (Fig. 4), 30 segmented; flagellar 
segments 28 in number, the last segment minute; scapal segments 
subequal in size, small, subglobular, the second with a circlet of short 
verticillate hairs; flagellum setaceous; first segment about as long as the 
following two taken together; flagellar segments 2 to about 20 subequal, 
elongate cylindrical; remaining segments gradually shortened, the last 
segment very tiny, button-like, the penultimate and antepenultimate 
oval (Fig. 5). Eyes very large, naked; ommatidia moderately large; 
eyes separated on the vertex (Fig. 3) only by a narrow strip that is from 
one-fourth to one-half the diameter of the basal scapal segment. Vertex 
with a dense crest of erect hairs. Legs (Fig. 6) comparatively stout; 
cox very long and slender, like a My cetophilid; femora shorter than the 
tibiae; tarsal segments gradually shortened from the first to the fifth; 
tibiz provided with long, conspicuous bristles; tarsal segments with 
shorter, more flattened bristles; claws (Fig. 7) very small, subappressed 
to the end of the tarsus, the edges roughened, the rather long apex 
smooth; two slender tibial spurs. Wings with no anal angle; veins 
and margins with abundant long hairs that are especially elongate and 
conspicuous in the region of the anal angle; at the union of r—m with R; is 
a triangular chitinized area that is provided with conspicuous black 
hairs. Venation (Fig. 2): Sc, lacking, Sc, ending in R before the fork 
of Re43; Rs originating close to the wing-base, slightly proximad of the 
fork of M; Rs with four branches; M forking far back near the wing- 
base, the upper fork with two branches, the lower fork unbranched: 
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m lacking; Cu forked, the basal deflection of Cu; without macrotrichie; 
a single, semi-atrophied anal vein. Male hypopygium very small, 
densely covered by hairs; pleurites stout (Fig. 8), each near the apex on 
the inner face with a dense brush of stout black hairs; the single pleural 
appendage deeply bifid. Ninth sternite (Fig. 9) produced into a flat- 
tened pale appendage, deeply bifid at the apex, the margins provided 
with a few sete. Penis-guard far within the body; a long, straight rod 
with the apex a little enlarged. 

Genotype. Bruchomyia argentina, sp. n. (Southern Neo- 
tropical Region). 

This remarkable new genus presents such a distinct appear- 
ance from all other members of the family that it is necessary 
to isolate the group. In its general appearance, the fly is 
strikingly like a large, very hairy Molophilus, the resemblance 
being heightened by the long, hairy wings, the long veins and 
deep forks, the concealed hypopygium, the elongate antenna, 
and even the patch of dark hairs on the wing-disk, a character 
found in many species of Molophilus. It should be noted that 
although the venation is herein interpreted in accordance with 
the principles of the Comstock-Needham system, the dis- 
tribution of the branches of media and cubitus render it highly 
probable that the contentions of Dr. Tillyard, that in the 
Diptera media is typically four branched, cubitus one branched, 
are correct. The portion of the vein labelled Cu; appears to 
be the posterior branch of the last forking of media, the basal 
deflection being without macrotrichie and very indistinct. 
This would be the m-cu crossvein of Tillyard. The semi- 
atrophied posterior branch of cubitus that was indicated by 
the writer as possibly being the atrophied first anal vein in 
Tipulidae (The Crane-flies of New York, Cornell Memoir 25, 
pp. 867, 868; 1919) is here very weak, but indicated. 

Nothing is known of the habits of these flies, but they were 
associated in collections with Pectinotipula argentina (Van der 
Wulp), Holorusia jujuyensis Alexander, Brachypremna australis 
Alexander, Gonomyia (Leiponeura) brucht Alexander and other 
species of Tipulide and Dixa argentina Alexander. The genus 
must be regarded as the most generalized living Tipuloidean fly, 
this being amply demonstrated by the great number of antennal 
segments and wing-veins, the forking of all the longitudinal 
veins far back near the wing-base and the consequent very 
deep forks and other characters. The discovery of the immature 
stages would be a matter of extreme interest. 
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Bruchomyia argentina, sp. n. 


General appearance much like a Molophilus; antenne elongate, 
setaceous, 30-segmented; body and wings covered with long con- 
spicuous hairs; m lacking; a patch of dark hairs at r—m. 

Male.—Length, 4-4.5 mm.; wing, 4.3-5 mm.; antenna about 4 mm. 


Frontal prolongation of the head short, brown, margined with dull 
yellow; palpi dark brown, conspicuous, covered with abundant long 
dark hairs. Antenne setaceous, scapal segments dull yellow; flagellum 
pale brown, clothed with abundant subappressed dark hairs. Head 
grayish brown; lateral portions of the vertex with sparse black bristles, 
the median area with a high, dense crest of whitish hairs. 

Pronotum brown, the lateral portions of the scutellum pale yellow. 
Mesonotum brown, the praescutum and scutum with three rather 
narrow gray stripes, the interspaces and a broad median strip provided 
with abundant black hairs; remainder of the mesonotum brown with 
abundant pale hairs. Pleura pale brownish vellow, the episternum 
more brownish, provided with long whitish hairs. Halteres stout, 
dark brown. Legs with the coxz very long and slender, provided with 
hairs; trochanters comparatively small; remainder of the legs brown, 
covered with an abundant pale appressed pubescence and scattered 
erect bristles. Wings pale yellow, a little suffused with darker beneath 
the end of vein Sc; veins pale brown; veins and margin fringed with an 
abundant, long, dark-colored pubescence, longest at the region of the 
anal angle; a conspicuous patch of blackish brown hairs at r—-m and the 
deflection of R;. Venation, (Fig. 2). 

Abdomen brownish testaceous, the tergites margined caudally with 
darker; surface of the abdomen covered with long whitish hairs. 


Habitat: Argentina. 


Holotype, #, La Granja, Alta Gracia, Province de Cérdoba, 
April 1-8, 1920 (Charles Bruch). 


Paratopotypes, 3 o's. 


Type in the collection of the writer; paratype and other 
specimens in the collection of the La Plata Museum. 
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EXPLANATION OF PLATE XXXII. 


Abbreviations—Sc = subcosta; R=radius; M=media; Cu=cubitus; A=anal vein; 


At=Antennal fossa; E=eye; P=palpus. 

1. Sketch of the entire fly of Bruchomyia argentina, to show the general 
appearance. 

2. Wing-venation; the hairy covering has been removed to show the venation 
more clearly. 

3. Head; dorsal aspect. 

4, Antenna. 

5. Four terminal segments of antenna. 

6. Leg. 

7. Last tarsal segment and claws. 

8. Pleurite of male hypopygium. 


Appendage of ninth sternite of male hypopygium. 
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THE CORRECT NAME FOR THE DIPTEROUS 
GENUS DICRANIA. 


By Pror. M. Bezzi, Turin, Italy. 


In a paper entitled ‘‘ Descriptions of Horseflies from Middle 
America,’’ (Ohio Journal Science, Columbus, XX, No. 6, April, 
1920, p. 185-192), Prof. J. S. Hine has proposed the new name 
Stichocera for Dicrania Macquart and for Dicranomyia Hunter, 
both of which have been used for the same genus (genotype 
Pangonia cervus Wiedemann) and are preoccupied. 

But as long ago as in 1913 two other names were proposed for 
the same purpose and for the same genotype. These names are: 
(1) Elaphella, proposed by the present writer in a paper entitled 
‘“‘Einige alte und neue Namen bei den Dipteren’’ (Societas 
Entomologica, XXVIII, No. 13, July, 1913, p. 56); and (2) Allo- 
dicrania, proposed by Doctor G. Enderlein in the paper “‘ Dipter- 
ologische Studien III,’’ (Zool. Anz., XLII, No. 6, July 18, 1913, 
p. 253). 

As the name proposed by me appeared in print thirteen days 
before that proposed by Doctor Enderlein, it must be retained. 
We have thus: 


FAMILY TABANIDAE. 


Sub-Family Pangoniine. 


Elaphella Bezzi, 1913. Genotype: Pangonia cervus Wiedemann, 1828. 
Syn. Dicrania Macquart, Suite a Buffon, I, 1834, p. 195, (nec Dicrania Lep. 
Serv. 1825, Coleoptera). 
Syn. Dicranomyia Hunter, Trans. Am. Ent. Soc. XXXVII, 1901, p. 135, 
(nec Dicranomyia Stephens, 1829, Diptera). 
Syn. Allodicrania Enderlein, Zool. Anz. XLII, 1913, p. 253. 
Syn. Stichocera Hine, Ohio Journal Science, XX, 1920, p. 192. 


The incorrect name, Dicrania, has been used by Giglio Tos, 
Ricardo and Lutz in their works; and the probably incorrect 
Dicranomyia has been employed by Doctor Kertesz in his 
catalogues, and by Surcouf et Gonzalez-Rincones in the work on 
the biting Diptera from Venezuela. 
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